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With Decibel Products’ Filters, 
You'll Follow A Pattern That's Clearly Superior. 


Follow the smart pattern you started by choosing Decibel Products’ high-quality base station antennas 
and coaxial cables. Choose our 30-1800 MHz filter products too. They'll clear the way to superior 
management! and distribution of your radio frequency waves. 

Our extensive selection of filter products provide antenna systems that carry your voice and data 
information powertully, clearly and completely. And they perform pfecisely in virtually any wireless 
application. Here's why: 

¢ Superior electrical performance — gives you ideal selectivity, freedom from drifl and optimized 

insertion loss versus isolation. 

¢ Extensive testing — ensures the absence of intermodulation generators. 


® Quality manufacturing — allows our materials, processes and 
P.O. Box 569610 


workmanship to meet or exceed international standards. Dallas, Texos 75356-9610 
¢ Unmatched technical support — provides expert guidance for Order Hotline 1-800-676-5342 
Lna“Gifics| licati Order FAX 1-800-229-4706 
your most complex filtering applications. 214-631-0310 
Call our Systems Engineering Department today at 1-800-676-5342. PEMEUMIS = FAX 214.631-4706 
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The 10-site radio controller 


Gooseneck 
microphone 
optional 


optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line /four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response toa call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


@ SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


B TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


@ RX ALL switch for monitoring 
all unselected lines 


m= Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 


= GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


@ TIMED MUTE switch to mute 
“unselected” audio temporarily 


@ Separate volume controls for 
each “unselected” line 


w= Instant-PTT switches for each 
line 
m  Line-activity LEDs (function 
on all lines, selected or not) 
@ Heavy-duty 120/240-V.- power 
supply (also runs on 12 Vac) 
Options 


m@ DCA-3 external three-line 
adapter for DC-format lines 


H Gooseneck and desk micro- 
phones, headsets, footswitch 


m DTMF pad 
m@ Cross mute 


@ Clock, audio-level bargraph, 
and cross-mute indicators 


@ = Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


WIVEGA Il 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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locations, improves 
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Systems maintenance 
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verification 

Walter Rheingans 

To reduce maintenance costs, 
verify the status of component 
radios before failures can be- 
come a source of complaints. 


NADC cell-site testing 
uses constellation 
displays 

Gerhard Mayrhofer 

The constellation display is the 
fastest and most effective way 
of getting a quick overview of a 
NADC transmitter’s condition. 


Servicing pagers: 
Mixed signals 

David Ludvigson 

Part 13—Check pager align- 
ment after a customer has used 
a new pager for a week. 


Volatile RF paths in 
buildings influence PCS 


system design 

Kenneth W. Evans 

and Jere T. Sandidge 
Variations in how much RF 
energy penetrates floors in 
buildings will influence PCS 
system designs. 


On the cover: A taxi dispatch supervisor in 
Chicago uses the Cabmiite dispatch system from 
Gandalf Mobile Systems, Overland Park. KS. 
Calltakers are in the background. Photo by 
Janusz Grygtak. 
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Add .2 ounces of voice privacy to your 5.9 ounce MicroTac™ 


Cellular gave you convenience, Transcrypt gives you privacy. 


Portable cellular phone security can now be 
invisibly embedded into your Motorola 
MicroTac™ and activated with a simple keypad 
button push. Transcrypt is the only company to 
accomplish this technological feat at an 
affordable price with superior voice quality. 


TRANSCRYPI 


STERN A. T 


4800 NW 1st Street, Lincoln, NE 68521 USA 
402-474-4800 * FAX 402-474-4858 
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Transcrypt has been providing complete voice 


privacy solutions for 16 years to over 10,000 
public safety, government, and industry users 
around the world. Call us today to talk privately 
about adding protection to your vital cellular 
communications. We're ready to listen. 
1-800-228-0226 
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E ditorial 


Kay to get his hearing; more licensing irregularities? 


Our December 1994 editorial described 


a $2.9 million lawsuit filed against three 
FCC employees in connection with the 
possible violation of a Los Angeles radio 
system operator's civil nghts. In the 10- 
count complaint, James A. Kay Jr, asserts 
that he is entitled to due process of law 
before agents of the United States may 
deprive him of life, liberty or property; to 
protection from unreasonable search and 
seizure, to protection from unlawful ja ren 


forfeiture of property; and to protection of 


his right of privacy. 

Among other things. Kay has been as- 
serting his right to a hearing before deci- 
sions are made to dismiss or delay his li- 
cense applications, revoke existing li- 
censes or set aside any renewals of his 
private land mobile radio licenses. 

Not long after the Tawsuit was filed and 
the editorial was published, the FCC de- 
cided to give Kay a hearing. Specifically. 
the commission has ordered Kay to show 
cause why his licenses should not be re- 
yoked or canceled: why he should not be 
ordered to cease and desist from certain 
alleged violations of the Communications 
Act and the commission's rules; and why 
he should not be ordered to pay a fine. The 
FCC further ordered itself (yes, that is the 


way the order reads) to bear the burden of 


introducing evidence and proving its case. 
To a great extent. this is what Kay has 
been demanding all along. 

What the FCC left out of its list of is- 
sues to be covered by the hearing are some 
ol Kay's complaints about actions that 
were taken prior to the order-to-show- 
cause that apparently have deprived him 
of due process. The scope of the hearing 
should be expanded to shed light on the 
handling of Kay’s license applications and 
renewals, In addition. it is important to 


establish the limits of the commission’s 
authority to search private records. 


More licensing irregularities? 

An analysis of FCC license grants dur- 
ing the last week in July and the first week 
in August 1994 shows an unusual pattem 
of specialized mobile radio (SMR) license 
application processing al the FCC. The 
analysis is contained in comments filed 
with the commission in connection with a 
proposed merger between Rutherford, NJ- 
based Nextel Communications and Den- 
yer-based OneComm. OneComm received 
license grants for housands of frequencies 
in several western states during this pe- 
riod. On some days, apparently only 
OneComm’s applications were processed, 
to the exclusion of any other applicants. 

The period is significant because on 
Tuesday, Aug. 9, the FCC imposed a mora- 
torium (a “freeze”) on accepting new ap- 
plications for SMR licenses. Certain pro- 
visions of legislation pertaining to spec- 
trum auctions became effective on Aug. 8, 
apparently leading the FCC to seek ways 
of abandoning the established SMR licens- 
ing process in case a way could be found 
at some future time to auction SMR fre- 
quencies—whether or not such abandon- 
ment conformed with existing rules or fed- 
cral Jaw, 

The possibility of the freeze was widely 
known in the corporate and legal commu- 
nities during July, and many companies 
rushed to file applications, not knowing 
exactly when the freeze would be an- 
nounced. You see, not only was the possi- 
bility of the freeze an open secret, so too 
was the likelihood that the FCC would stop 
granting licenses as of the date of the 
freeze—with the possibility that pending 
applications would be dismissed and the 
remaining frequencies auctioned, 

Thus, it was not only important to have 
one's applications filed before the freeze, 
but only applications that resulted in  /i- 
cense grants before the freeze would be 
protected from actions the FCC might take 
after the freeze. Having thousands of fre- 
quencies licensed and on the books before 
the freeze would make a nice “insurance 
policy” at an average value of. say, 
$20,000 per channel. 

Despite the FCC’s public complaints 
that it lacked sufficient resources to pro- 
cess its license application backlog, and 
despite its record of handling only 100 or 
200 SMR applications per week before this 
remarkable two-week period, somehow the 
agency found the capability of granting 
1.200 channels on Aug. 2 and 1.300 chan- 


nels on Aug. 3 in Colorado to a single 
applicant—OneComm, Thousands more 
channels were licensed to OneComm in 
Washington state, Oregon and Oklahoma 
on Aug, 4 and 5—and 2,400 more in 
Washington state on Saturday, Aug. 6! 

On July 14, about a week before the 
intensive processing of OneComm appli- 
cations began at the FCC Licensing Divi- 
sion, Nextel announced a merger agree- 
ment with OneComm, raising the possibil- 
ity of a connection between Nextel’s influ- 
ence at the FCC and license grants to 
OneComm. 

The processing of OneComm applica- 
tions representing thousands of channels 
during the two weeks before the freeze and 
following the Nextel merger announce- 
ment raises some of the same issues as the 
James Kay case. For example, Kay has 
complained that the FCC delayed acting 
on many of his applications while process- 
ing other applications submitted after his. 
During this flurry of OneComm applica- 
tion processing, how many applications 
filed by small SMR operators ahead of 
OneComm were skipped over, when the 
rules require applications to be processed 
in the order received? 

Why did the FCC say in [994 that it was 
unable to process its backlog of SMR ap- 
plications? (Later, the FCC accepted a 
$20,000 donation from a coalition of trade 
associations to help with its processing.) 
Its record of issuing licenses from July 23 
to Aug. 8, 1994, demonstrates an ability to 
grant a thousand or more channels in a 
single day. 

This is not to say that the applications 
were processed we//. Among the channels 
granted are examples of short-spacing (li- 
censes for locations closer together than 
the rules allow). For example, Washington 
state has 19 sites that require 105-mile spac- 
ing between stations on those sites and sta- 
tions on the same frequency at other sites. 
In other regions, 70 miles is the separation 
requirement. The 105-mile rule for the 
Washington state sites seems to have been 
overlooked. In the most ridiculous instance, 
a channel was granted for a site only /00 
feet from an existing licensed co-channel 
site. Multiple instances of short-spacing 
indicate that the applications may not have 
received even a minimal review before 
being granted. It is faster to process thou- 
sands of channels with a rubber stamp than 
with a geographic separation analysis. 

Why did the FCC give OneComm such 
favorable treatment in comparison to small 
SMR operators with pending applications? 

—Don Bishop 
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In the weeks and months ahead, you'll hear 
more about The Test You Can Trust: The 
quality. The reliability. The responsiveness. 
The ruggedness. And the efficiency that is 
inherent in Motorola Communications 
System Analyzers. 


We invite you to stay a step ahead: Call, 
write or FAX the coupon below - and you'll 
become part of the “Motorola Test Network.” 


You'll receive advanced product information, 
posters, product videos, news briefs and the 
latest updates. Plus it’s FREE OF CHARGE! 
Sign up today. 


Q Yes, sign me up for the Motorola Test Network mailing list today! 
Name —s 

Title 

Company___— 


Address = 

City — State Zip 
Country —___ 

Phone . FAX 
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Communications Test Equipment 
P.O. Box 2606 

Scottsdale, AZ 85252-2606 

(800) 235-9590 Ext. 88 

FAX: (319) 395-9719 
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C alendar 


February 

1-3—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, New Orleans. Contact: 202-785-0081. 

20-23—Inter Comm, Canada’s Global Telecommunications Congress 
and Exhibition, Vancouver, British Columbia, Canada. Contact: Will 
Fong, 604-669-1090. 


March 

13-14—AMTEX, the American Mobile Telecommunications 
Association's Marketing and Technology Conference and Exposition, 
The Buttes, Tempe. AZ. Contact: 202-331-7773. 

16-17—Government Land Mobile Communications Conference, spon- 
sored by TMSA Conferences, Rosslyn Westpark Hotel, Arlington, VA, 
Contact; Steven Silver, 310-534-4871. 

20-23—Supercomm, sponsored by USTA and TIA, Anaheim Conven- 
tion Center, Anaheim, CA. Contact: 202-326-7300. 


April 

3-5—Energy Telecommunications and Electrical Association, George 
R. Brown Convention Center. Houston. Contact: 214-235-0655. 

12-13—Wireless Business Telephone Systems, sponsored by Alexander 
Resources, Bristol Suites Hotel. Dallas. Contact: Carole Kaufman, 800- 
948-8225. 

25-27—International Wireless Communications Expo/Spring, Las 
Vegas Sands Convention Center, Las Vegas. Contact: 800-828-0420. 


May 


17-19—Mobile Communications Conference, sponsored by the Per- 
sonal Communications Industry Association (PCIA), Hotel del 
Coronado, San Diego. Contact: Nancy Palleschi, 800-759-0300. 


31-June 2—Radiocomm, Toronto Metropolitan Convention Center, 
Toronto, Contact: 613-233-4888. 


July 

26-28—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Hyatt Regency Chicago O'Hare, Chicago. 
Contact: Keith Paglusch, chairman, 312-399-2378. 

31-Aug. 4—Utilities Telecommunications Council, Hyatt Regency and 
Convention Center, Minneapolis. Contact: 202-872-0030. 


August 
13-18—Association of Public-Safety Communications Officials—In- 
ternational National Conference, Detroit. Contact: 800-949-2726, 


September 

20-23—Personal Communications Showcase, sponsored by the Personal 
Communications Industry Association (PCIA), Orange County Con- 
vention Center, Orlando, FL. Contact: 800-326-8638. 


October 

18-20—International Wireless Communications Expo/Fall, Tampa 
Convention Center. Tampa, FL, Contact; 800-828-0420. 

26—ERA Communications Trade Fair, Ala Moana Hotel, Honolulu. 
Contact: 310-287-1218. 


November 

7-9—WirelessWorld Conference and Exposition, sponsored by Cellu- 
lar Business and Mobile Radio Technology magazines, Moscone Con- 
vention Center, San Francisco. Contact: Chris Lotesto, 800-458-0479. 

8-12—-Communications Marketing Conference, sponsored by the Com- 
munications Marketing Association, Albuquerque, NM. Contact: 
Bernie Brownson, 303-371-8182. 

17—Radio Club of America, Communications Symposium, 86th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club, 
New York. Contact: Ron Formella, 201-652-6811. 
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The MXP25 provides fast unit identity (ANI), but 
doesn’t stop there. 


As your call management needs expand, the 
MXP25 expands with them. The Hot Key feature 
senses and reports ignitions that are OFF or ON. 
Add a Map/Stat/Keyboard and report fleet conditions SELECTIVE CALLING 
in the blink of an eye. Assure worker safety with Fi 
Man-Down/Hot Mic Alarms. 


ANI today — the whole banana tomorrow! Your 
needs may change, but with the expanded features 
of the MXP25, you'll be ready. 


For MoreThan Just ANI 
Call Toll Free: 
1-800-638-5577 


4800 Bethania Station Road, Winston-Salem, NC 27 
In North Carolina Call: (910) 744-5050 or FAX (910) 744-5054 SAFETY =— Man-Down/Hot Mic 
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echnically speaking 


Modulation density 


By Harold Kinley, C.E.T. 


The tate William Detwiler. 
founder of Helper Instruments. 
Indialantic, FL. probably is best 
known for making the sINAD meter 
so easy to use that it has become 
indispensable to the radio com- 
munications technician. However, 
that is not Bill’s only accomplish- 
ment! Though it never caught on 
like the Sinadder meter, Bill’s 
modulation density meter was a 
major leap forward. 


What is modulation density? 

Modulation density is a measure 
of the average degree of modula- 
tion caused by a speech signal. 
whether AM or FM, Although a tone 
signal or a loud, sustained whistle 
(through the microphone) can be 
used to set an FM transmitter’s in- 
Stantancous peak deviation level, modula- 
tion produced by actual speech signals may 
be quite different from what you expect. 

For example, even though a constant 
tone may be used to set the peak deviation 
level of an FM transmitter, it does not 
automatically follow that the transmitter 
will produce good average modulation 
with a speech signal. Insufficient gain 
ahead of the clipper would cause poor 
average modulation with typical speech 
signals. Because raw speech signals cover 
a wide dynamic range, compression and 
clipper circuits typically are used to boost 
the speech signal's average modulation 
level. Remote control consoles boost the 
average specch level by using a compres- 
sion amplifier. An FM transmitter’s audio 
Stages use clipper circuits that clip the 
peaks to prevent the transmitter from ex- 
ceeding its peak deviation level. Audio 
controls in a typical arrangement are 
shown in Figure | below right for a re- 
motely controlled system. Just look at the 
number of audio controls that must be 
adjusted for proper modulation. 

Without the use of a proper modulation 
density measuring instrument, the setting 
of audio levels for the best speech modu- 
lation is purely subjective. and the levels 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Carolina 
Forestry Commission, Spartanburg, SC. He is the 
author of Standard Radio Communications 
Manual: With instrumentation and Testing Tech- 
nigues, Prentice-Hall, 1985, He is a member of 
the Radio Club of America. 


Photo 1. The instrument used to measure modulation 
density is available as a standard feature of the Helper 
Instruments model SM-1000 service monitor. 


selected vary from technician to techni- 
cian. For example, many service monitors 
have a peak deviation alarm that can be set 
to indicate when modulation peaks hit a 
selected level. Typically, when checking 
for proper modulation levels, I use the 
following procedure: 

(1) Set the peak deviation to +5kHz 
using a constant-tone signal, 

(2) Set the deviation alarm to +5kHz. 
Speak normally into the microphone, and 
make sure that the peak deviation does not 
exceed the +5kHz level on voice peaks. 

(3) Set the deviation alarm to +4.S5kHz, 
and monitor the alarm while speaking 
normally into the microphone. If the alarm 
activates on almost every syllable, then 
the average modulation is too high (too 
much gain ahead of the clipper). If the 
deviation alarm sounds frequently (not on 
every syllable), then the average modula- 
tion is about right. If the deviation alarm 
sounds only on occasional speech peaks, 
then the average modulation is too low. 
So. we have “high average.” “low aver- 


COMPRESSOR 
AMPLIFIER 


age” and “medium average” modulation 
levels to choose from. The proper choice 
is “medium average!” 

After having used an analog deviation 
meter for quite some time, a technician 
may be able to recognize when the aver- 
age modulation is set correctly by observ- 
ing where the “average” peaks of the meter 
needle hit with typical speech modulation 
signals. Another technician may have a 
different idea of what may be the proper 
“average” modulation using the same 
equipment. It becomes a matter of indi- 
vidual judgment. Not very scientific, is it? 


Modulation density defined 

Bill Detwiler defined modulation den- 
sity in the following manner. First, a 
1,000Hz tone well above the clipping 
threshold is used to modulate the transmit- 
ter, and the peak deviation control is set to 
+5kHz. Then the 1.000Hz tone signal is 
reduced in amplitude until the peak devia- 
tion is +3kHz. At this point, an average- 
voltage-detecting indicator is substituted 
for the peak-reading modulation meter. 
This voltage reading then is taken to indi- 
cate 10 modulation density units. 

“To determine the modulation density 
of the transmitter under actual operating 
conditions, the 1,000Hz test signal is re- 
moved, and the normal transmitter speech 
source is connected to the transmitter in- 
put. The average-voltage-detectiny indica: 
tor is observed through several words of 
the speech source, and the highest indica- 
tion is noted. The modulation density of 
the transmission is then calculated as:"! 


DU = (Maximum average voltage with 
speech signal + Average volt- 
age with 3kHz peak deviation on 
sine wave) X 10 


The modulation density meter’s meter- 


1. William Detwiler, “What the Modulation Monitor 
Has Missed.” Communications reprint. 


(continued on page 59) 
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Figure 1. A typical remote control system has muliple audio controls that must be adjusted for 


proper transmitter modulation. 
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A Powerhouse. 


Centurion is a technological power- 
house when it comes to the design, manu- 
facture and assembly of battery packs. 

Each battery pack is design engineered 
to exacting standards. Battery cases are 
expertly manufactured by Centurion’s 
plastics division. Each cell is routinely 
tested to ensure it meets or exceeds 
specifications, This strict in-house control, 
supported by strategic alliances with 
major cell manufacturers, is a key reason 
why Centurion battery packs are the 
preferred choice to power mobile 
communications around the world. 

Equally important is the power of 
innovative thinking. Centurion was one of 
the first companies to use flex circuits 
utilizing leading edge surface mount 


Visit us at CTIA, Booths 2024, 2026 & 2028. 


device (SMD) technology. Additionally, 
many Centurion batteries are available in 
nickel-cadmium, alkaline, nickel metal 
hydride or lithium ion. 

Regarding custom battery assemblies, 
unleash Centurion’s in-house capabilities 
by simply providing a sketch, drawing, 
sample pack or your Pro-E or Unigraphics 
solid modeling 
drawings on any 
medium—disk, 
modem or tape. 

A powerhouse. 
Tap into it. Call 
800-228-4563. 


Lincoln, Nebraska 68501 
(800) 228-4563/(402) 467-4491 
FAX (800) 848-3825/(402) 467-4528 
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Computer tracks taxi locations, 
improves dispatching results 


Taxis are located automatically within zones for speedier customer response. 
Computerization integrates taxi company order entry, dispatch, management 
and communications operations. 


By R.L. Paschall 


Computerized dispatching resolves in- 
herent problems with manual voice dis- 
patching systems, increases business vol- 
ume and profits, and improves overall 
company management — regardless of 
fleet size. 

Basic systems automate order entry and 
enhance voice dispatching. Advanced sys- 
tems automate fare-matching and dispatch- 
ing. Both systems offer the option of two- 
way mobile data communications. 


Dispatch system history 

Five distinct generations span several 
decades of dispatch system evolution, 

The first generation is marked by the 
proliferation of call-box telephones, Taxis 
would gather in a physical zone (rank) 
wherever there was a call box. After receiv- 
ing fare information over the telephone, 
drivers proceeded to the customer's loca- 
tion. After completing the fare, drivers re- 
turned to the call box for the next fare. 

In the 1930s and 1940s, a second-genera- 
tion dispatch system used electron-tube 
mobile radios that allowed taxis to rove 
across citywide zones while maintaining 
communication with a dispatcher. Although 
these early radio systems were somewhat 
crude, they introduced the public to new 
levels of service and convenience. 

During the 1950s and 1960s, the transis- 
tor and other solid-state devices dramati- 
cally changed radio communications. Rep- 
resenting a third generation of dispatching 
with better technical performance, these 
radios were more reliable and cost much 
less than their predecessors. 

Fourth-generation dispatch systems 
came in the 1970s in the form of comput- 


Paschall is director of sales and marketing at 
Gandalf Mobile Systems, Overland Park, KS. 


erized dispatching. These systems used a 
minicomputer in the dispatch office and 
small mobile computer terminals in each 
vehicle. Existing radio equipment provided 
the mobile data communications path. 
These systems allowed drivers to exchange 
information with the dispatch computer. 

The fifth-generation dispatch system 
uses computers, operating systems, appli- 
cation software and mobile data technol- 
ogy to further improve performance, re- 
duce costs and increase reliability by inte- 
grating order entry, dispatch. management 
and communications operations. 


Functions 
The computerized dispatch system's 
main functions include; 


O organizing the service area. 

© automating the fare entry process. 

CO managing the taxi company’s op- 
eration, 

O controlling the taxi company’s op- 
eration, 

O dispatching fares. 

O communicating with the vehicles. 


Organizing the service area 

Before the system is installed, the taxi 
company’s service area is evaluated to 
determine the most efficient way to subdi- 
vide it into several smaller zones. Zone 
size depends on the amount of business in 
certain areas; natural boundaries such as 
streets, rivers, parks and railways; and 
municipal boundaries. 


Prior to the installation of the computerized dispatch system, Kathy Beverage (left) and Linda 
Dyson used a pegboard assignment system and voice radio to dispatch Yellow Cab and Capitol 
Cab taxi drivers to their fares. Courtesy of The Des Moines Register. Photo by Bill Neibergall. 
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It should take no more than 10 minutes 
for a vehicle to travel from one side of a 
zone to the other. This guideline keeps the 
time short between receiving the fare re- 
quest, dispatching the fare and delivering 
a taxi to the customer’s location. 

Street names, address numbers and 
building names are entered according to 
their zone for permanent storage as a com- 
puterized street directory database. The 
system uses the zones and street directory 
to determine the exact location of a cus- 
tomer and to track which vehicles are 
available to serve the customer. 

The system tracks vehicles and fares 
zone by zone, A separate list (queue) of 
fares and vehicles is maintained for each 
zone. When the system receives a cus- 
tomer fare request, it compares the 
customer's address to the computerized 
street directory and determines in which 
zone the fare is located. The system then 
places the fare in a queue along with other 
fares waiting for a vehicle within that par- 
ticular zone. 

When drivers report for work, they indi- 
cate which zone they are in. The system 
places the vehicle into a queue with other 
vehicles waiting for a fare within that zone. 
The system then matches fares in a zone 
with vehicles in the same zone. The result 
is customer service in the shortest possible 
time. 


Automating fare entry 
In most taxi companies. customer re- 


ea 


quests (fares) are recorded manually. 
Calltakers write each fare on a call slip. 
The calltaker passes the call slip to a dis- 
patcher who organizes the fares and calls 
them out to the vehicles. 

Manual fare recording systems are 
highly inefficient. They are prone to errors 
and misplaced information, and they are 
wide open to favoritism. If a calltaker 
writes down the wrong information, or if a 


Automated fare entry 
eliminates the paper 
trail and aids calltakers 
in performing their 
duties. 


call slip is misplaced, the customer may 
never get service. 

Automated fare entry eliminates the 
paper trail and aids calltakers in perform- 
ing their duties. Each calltaker is equipped 
with a video display terminal connected to 
the computer. The terminal displays fill- 
in-the-blank forms similar to the one 
shown in Figure 1 on page 14, This form 
prompts the calltaker to enter as much 
information as possible and ensures that 
the details are consistent and accurate. The 


A taxi dispatch supervisor in Chicago uses the Cabmate dispatch system from Gandalf Mobile 
Systems. Calltakers are in the background. The cab companies, Checker Taxi Association and 
Yellow Cab, operate about 800 vehicles. Photo by Janusz Gryglak. 


computer sorts, records and stores the fare. 

There are a number of ways to sort 
fares. For example, the computer can sor 
them according to originating zone, pri- 
ority or an oldest-to-newest basis. The 
method used depends on the way the taxi 
company operates. 

Computer records improve management 
by keeping track of all fares, billing ac- 
count customers, generating the system 
and operator activity reports, and identify- 
ing problems. 


Managing the operation 

The system can provide detailed reports 
to help with managing the taxi company. 
Specific reports are selected from a list 
on a display screen, similar to the one 
shown in Figure 2 on page 14. Each report 
provides a detailed accounting of a par- 
ticular part of the operation, These reports 
can be used to identify and analyze areas 
that are working well and those that need 
improvement. 

System activity reports allow the man- 
ager to analyze fare distribution. to exam- 
ine fare dispatching, to bill account cus- 
tomers, lo review operator activity, to in- 
vesuigale suspensions and to survey driver 
usage. 

If the company has account customers, 
the system maintains records of each fare 
charged to their account. This information 
then can be used to bill the customer. 

In some cases, the system can automati- 
cally transfer its account records to an 
existing accounting system. This elimi- 
nates double-entry of account information, 
saves time and reduces the chance of bill- 
ing errors. 


Controlling the system 

The computerized dispatching system 
allows the manager to set controls on vari- 
ous aspects of the dispatch operation. The 
controls define exactly how certain situa- 
tions are handled. The computer carmes out 
programmed instructions when a control is 
violated. 

These controls customize the system to 
exact requirements and administer the taxi 
company’s operating policy. Controls are 
set in motion from one display screen, 
similar to the one shown in Figure 3 on 
page 20. All controls are variable, and they 
can be adjusted at any time. 

Once a control is set, any occurrence 
that exceeds the limit of the control is 
brought to the operator's attention. The 
operator can then investigate the cause of 
the problem and take action. 

Controls can be used to track the driv- 
ers’ performance and to identify system 
misuse. If a driver exceeds a preset control 
limit, the infraction is brought to the 
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operator’s attention. If warranted, the op- When voice communication ts preferred 
erator can suspend the driver. [fa driver is for dispatching fares, a computer-aided 
suspended, the system does not dispatch voice dispatch (CAVD) system can be 
fares to that driver until the suspension is used. [t automates the order entry and dis- 


lifted. patch process and provides a management 
tool. 
Dispatching fares The data dispatch system uses mobile 


Because dispatch methods vary from com- data communications to exchange infor- 
pany to company, the system has flexibil- — mation between the dispatch office and the 
ity to accommodate broadcast, closest ve. vehicles. Regardless of which dispatch 
hicle and _first-in-first-out dispatch methods. method is chosen, the fleet management 
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i a 


Caller ID will end the stuck mikes 


and stop the horseplay on your [ esc | CONTROL SIGNAL | 
radios. ID-33 includes time-out CONTROL SIGNA 
timer and emergency. Fleet prices 1985 S. Depew, #7, Denver, CO 80227 
$69 to $121. 800-521-2203. (303) 989-8000 
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Five generations 
of taxi dispatching 


0D 1910s—1920s — call-box telephones. 


1930s-1940s — mobile radios with elec- 
tron tubes. 


1950s—1960s — solid-state mobile radios. 


1970s—1980s — basic computerized dis- 
patching. 


1990s — integrated dispatching using 
computers, operating systems, applica- 
tlon software and mobile data technol- 
ogy. 


and automated order entry functions are 
virtually identical. 

All operators share the computers and 
the information that they contain to ensure 
access to information exactly as it was 
originally entered, without discrepancies. 


CAYD dispatching 

Computer-aided voice dispatching can 
be added to any conventional voice dis- 
patch system to improve fleet management 
and dispatch operations while using exist- 
ing voice communications. The computer 
tracks customer calls and the vehicle loca- 
tions. It can provide suitable matches of 
fare and vehicles and reduce dispatching 
time. 

When a customer requests service, the 
calltaker enters fare details into the com- 
puter using an automated order-entry pro- 
cess. The computer records the fare details 
and places the fare into a queue within the 
pickup zone. 

The dispatcher uses a two-way radio to 
communicate with the drivers and a termi- 
nal to enter information into the computer. 
Drivers report which zone they are in, and 
the dispatcher enters their locations into 
the computer. The computer then orga- 
nizes the vehicles into queues. 

The computer displays a list of the fares 
and vehicles in each zone. The dispatcher 
reviews this information and uses the ra- 
dio to dispatch a vehicle to a fare, 

The driver then proceeds to the 
customer’s location, When the customer 
gets into the vehicle, the driver relays the 
pickup information to the dispatcher, and 
the dispatcher then enters this information 
into the computer. 

When the fare is completed, the driver 
contacts the dispatcher, and the dis- 
patcher enters the drop-off information 
into the computer. The computer then 
removes the fare and the vehicle from 
the active system. 


Behind You 
All The Way. 
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We understand your need for superior paging systems that allow you to offer 
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ACCOUNT #: —— —— CUSTOMER #: —— NAME 
ADORESS 
APT/CODE: NAME 
REMARKS 
REMARKS 
DEST ADDRESS 
TELEPHONE 


STANDARD FARE 


Figure 1. Each calltaker’s video display terminal displays fill-in-the-blank 
forms similar to the one above. This form prompts the calltaker to enter 
as much information as possible and ensures that the details are consis- 
tent and accurate. The computer sorts, records and stores the fare. 
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COMPANY NAME —— — LEVEL ONE——- —— 


TIME 
11:50 


Figure 2. The system can provide detailed reports to help with managing 
the taxi company. Specific reports are selected from a list on a display 
screen, similar to the one above. Each report provides a detailed account- 
ing of a particular part of the operation, These reports can be used to 
identify and analyze areas that are working well and those that need 


The computer stores details of the entire 
process. If the need should arise, operators 
can retrieve details of any fare previously 
entered into the computer. 


CAYVD dispatch methods 

CAVD can organize and dispatch fares 
in three ways. 

& Manual dispatching — Fares in each 
zone are placed in separate queues. and the 


improvement. 


dispatcher manually tracks available ve- 
hicles. Each zone’s fare queue can be dis- 
played on the dispatcher’s terminal. The 
dispatcher reviews the queues and matches 
fares with a vehicles, 

Depending on the taxi company’s oper- 
aling procedures, the dispatcher can either 
match the fare at the top of the queue with 
the vehicle closest to the fare, or broadcast 
the fare details over the voice channel and 


allow all vehicles to respond. 

Once the fare has been matched to a 
vehicle, the dispatcher enters the informa- 
tion into the computer, and the fare is 
cleared from the queue, 

p> Jntervention — With intervention dis- 
patching, the dispatcher enters vehicle in- 
formation directly into the computer. The 
computer sorts the vehicle information in 
the same manner as the fare information 
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and generates a vehicle queue for each 
zone. 

Each zone’s fare queue and vehicle 
queue can be displayed on the dispatcher’s 
terminal, The dispatcher reviews the 
queues and matches each fare with an 
available vehicle, and then calls out the 
details over the voice channel to the ap- 
propriate vehicle. 

bm Automatic dispatching — The most 
efficient and impartial method of dispatch- 
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Retail Service Warranty 


ing fares is to let the computer match fares 
in the fare queues with vehicles in the 
vehicle queues. 

With automated dispatching, the com- 
puter automatically generates a fare-and- 
vehicle match based on information en- 
tered by the calltaker and vehicle informa- 
tion entered by the dispatcher. The com- 
puter displays matched queues on the 
dispatcher’s terminal, and the dispatcher 
calls out the information over the voice 
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Computerized dispatch 
system functions 


O organizing the service area. 

0 automating the fare entry process. 

O managing the taxl company's operation. 
0 controlling the taxi company’s operation. 
0 dispatching fares. 


0 communicating with the vehicles. 


channel to the appropriate vehicle. 
The dispatcher can override the com- 
puter’s automatic match, if necessary. 


Data dispatching 

With data dispatching, the system auto- 
mates the dispatching process. Unlike 
CAYD, which relies on a dispatcher to call 
out fare information using voice commu- 
nication, data dispatch sends and receives 
fare information by data communications. 

A mobile data terminal (MDT) is in- 
stalled in each vehicle and is connected to 
the vehicle's existing mobile radio. The 
dispatching computer is connected to the 
existing base radio. The MDT allows the 
driver to communicate directly with the 
computer, and vice versa. 

When a customer requests service, the 
calltaker enters fare details into the com- 
puter using the automated order entry pro- 
cess. The system records the fare details, 
determines the zone where the pickup is 
located (using a built-in street directory) 
and assigns the fare to a vehicle in that 
zone. The computer transmits the fare de- 
tails to the appropriate vehicle through the 
two-way radio system. 

Drivers indicate their locations by en- 
tering a zone number into the MDT and 
transmitting it to the computer. When a 
fare is dispatched to a vehicle, the MDT 
receives the information, alerts the driver 
and displays the pickup details on the 
MDT's display. The driver acknowledges 
the fare by pressing a key and proceeds to 
the pickup address shown on the display. 

All pickup and drop-off actions, such as 
turing the meter on and off, are moni- 
tored by the MDT. When the driver per- 
forms one of these actions, the MDT auto- 
matically transmits the information to the 
computer. 

With the drop-off action, the computer 
clears the driver from the fare and allows 
the driver to request another fare. 


Dispatch methods 
The computer matches a fare with a 
vehicle, and then transmits the fare details 


pe | S Se 
|. SpectrumTracke 
Right on Time for 


. 
bd . 
- 


‘< —_— 


c= 


Spat te la 


The wireless measurement tool that gives PCS carriers 


the accuracy they n 


Features 
Top-down, custom integrated design. 


* Lightweight portable, modular package with 
handheld controller and shoulder bag. 
Industry first, instrument grade performance 
specs. 

» Industry's fastest scanning rate. 


Robust, Windows based user-friendly Promap 
desktop mapping utility. 

» Available in PCS, AMPS/TDMA, ESMR, and 
Paging. Up to four independent receivers under 
one control platform. 

Graphical presentation of selected bands, custom 
scan lists, or single channels with programmable 
dwell and wait times, RSS! interval and threshold. 


To learn more about how SpectrumTracker can 
contribute to your system and enhance network 
performance, call us at 800-800-7465. 


, in one simple portable package. 


Benefits 


Optimum performance and features in a small 
package with integrated GPS; open data format. 


» Revolutionary field maintenance capabilities 


available anywhere you go. 
Calibrated and repeatable wireless measurements 
that can be trusted. 


» Provides the most accurate data measurements 


during field measurements, including drive tests. 
Cost effective desktop mapping provides accurate 
color visual analysis of system coverage. 


» Independent receiver chains that support a 


combination of simultaneous measurements and 
multiple standards in a single instrument. 

Easy to read display supports fast system setups 
and a quick glance analysis of measurement 
data. 


306 Enterprise Drive 
Forest, VA 24551 
FAX 804-385-7692 


Your Wireless Connection. 


Circle (14) on Fast Fact Card 


If the cells you have aren't 
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SYSTEM PARAMETERS 

— REJECT SUSPENSION TIME 

_. SPECIAL-PICKUP SUSPENSION TIME 

_ CONDITIONAL BOOK TIMER 
UPDATE TIMER 

_ QUERY TIMER 
BOOK TIMER 
METER ON REBOOK TIME 

— TEMPORARY BOOK OFF TIMER 
SLOW METER TIMER 
C/T MESSAGES TO SUPV/VEH (S:T) 
AGAIN-CANCEL SEARCH TIMER 


REJECT LIMIT PER SHIFT 
SPECIAL PICKUP LIMIT PEA SHIFT 
VOICE CHANNEL 

VOICE CHANNEL ENABLE TIMER 
BID AUTOMATIC CANCEL TIME 
BID ROTATE BACKUP AREAS (Y/N) 
BIO TIMEOUT 


STALE CALL TIME 

STALE CALL CANCEL LEVEL 
LOCAL CALL TIMEOUT 

FAST METER TIME 

REJECT ENABLE/DISABLE (ED) 
REJECT FARE LEVEL 


NO ACCEPT SUSPENSION TIME 
REBOOK VEH CONDITIONAL BOOK ZONEORIGINAL ZONE (C:O} 
REQUEVE VEH TOP‘BOTTOM AFTER NO SHOW (7/6) 


COMPANY NAME —— — LEVEL ONE—— —— 


Bob Teer, an independent driver who owns a Yellow Cab taxi in Des 
Moines, IA, uses a mobile data terminal to read how many taxis are in a 
particular part of town and the number of people who want a cab. Cour- 
tesy of The Des Moines Register. Photo by Bill Neibergall. 


Figure 3. Controls on the video display customize the system to exact 
requirements and administer the taxi company's operating policy. All 
controls are variable, and they can be adjusted at any time. 


to the appropriate vehicle. This method is 
called matched queue dispatching 

The computer maintains one queue for 
the fares and one queue for vehicles for 
each zone in the service area. The fares 
and vehicles are placed in their respective 


queues according to the order in which the 
computer receives the information. 

The computer dispatches fares on a first- 
in, first-out basis; that is, the fare at the 
top of the fare queue is matched to the 
vehicle at the top of the vehicle queue, 


within the same zone. 

Sometimes it is better not to treat all 
fares or vehicles equally, The system rec- 
ognizes this fact and can make excep- 
tions for specific types of fares and 
vehicle situations. 
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LIGHTNING PROTECTION * GROUNDING 
SURGE SUPPRESSION 


1066 CAMPUS DRIVE, MUNDELEIN, IL 60060 
(708)362-4848 « (800)842-7437 ¢ (708)362-3519 
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_cushcraftt/Signals 


ing 
conductor to ground 


UltraLink CABLE 


Solves many problems experienced by mobile installers. 


mare eect 
< rs 


+ Low-loss Teflon® dielectric 

+ Withstands high temperature 

+ Fits standard RGSS size connectors 

¢ Easily removed dual shields 

« Used in our base and mobile antennas 


Cushcraft/Signals supplies a complete line of base and 
mobile antennas. Call us or your favorite distributor for 
fast delivery or our latest catalog. 


1-800-258-3860 - FAX:1-800-258-3868 


cushcraft/ Signals 


48 PERIMETER ROAD, MANCHESTER, N.H. 03103 USA + TELEPHONE: 603-627-7877 + FAX: 603-627-1764 « TELEX: 4949472 
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To accommodate exceptions, the fare 
and vehicle queues are divided into sev- 
eral distinct areas, and each area is as- 
signed a priority level. 

These areas and their priorities can serve 


a number of purposes. For example, for 


account customers who order vehicles on 
a regular basis, fares can be assigned to a 
high-priority area of the fare queue. Ordi- 
nary cash fares may be assigned to a lower- 
priority area of the fare queue. 


Who needs 


the new 
Motorola 
R-2660 

with MIRS"™? 


O & 


First we created the digital 
radio. Now, we’ve created 
the R-2660: The first 

and only Communications 
System Analyzer designed 
specifically to support 
Motorola Integrated Radio 
Systems (MIRS™). 


Unlike any- 

thing else on 

the market, 

this leading | 

edge digital 

platform is ; 
packed RNG 
with special features 
designed to make digital 
testing easy. Efficient. 
And state-of-the-art. 


For 

complete 

details 

on the new you tan 
Motorola 

R-2660, 

call Communications 
Test Equipment today at: 
1-800-235-5950 Ext. 23. 
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When dispatching the fares, the com- 
puter dispatches the higher-priority areas 
first, followed by fares in lower-priority 
areas, regardless of when the calltaker 
entered them. 

The same principal can be used for 
the vehicle queues. For example, if a 
driver is assigned to a fare, and the 
customer does not show up at the pickup 
address, the system can be set up so that 
driver is given priority treatment the 


next time a fare is available. 
These exceptions allow the dispatching 
process to be customized. 


Communicating with vehicles 

The major difference between CAVD 
and data dispatching is the way fare infor- 
mation is communicated. Both use any 
existing conventional mobile radio sys- 
tem for communications, Data dispatch- 
ing uses the radio system for data com- 
munications, whereas CAVD uses it for 
voice communication. 

Data dispatching does nof require spe- 
cial data radios to operate on a conven- 


... if a driver is 
assigned to a fare and 
the customer does not 
show up at the pickup 
address, the system can 
be set up so that driver 

is given priority 

treatment the next time a 
fare is available. 


tional radio system. It can connect to vir- 
tually any existing base and mobile radio. 

Because data dispatching transmits 
data continuously (as opposed to inter- 
mittent voice communication), the ap- 
propriate federal radio transmitting li- 
cense is required. 


Data ys. voice 

There is a difference in the way that 
computers and humans communicate, 
though, and that makes a difference in 
the kind of equipment needed for data 
communications. 

Computers exchange digital information 
consisting of individual electronic pulses 
ina high state or a low state. When the 
computer strings pulses together, the high- 
low sequence forms a data pattem. To a 
computer, data are like a language. When 
two computers speak the same language, 
they can communicate, 

Conventional radio systems, such as the 
taxi industry uses, can transmit a human 
voice across a wide area. The human voice 
is an analog signal of continuously vary- 
ing levels and intensities. The conventional 
radio system is specifically designed to 
transmit this type of signal, 
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r Customer Support Center 
us at 1-800-349-5444, 
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This is where the difference in voice and 
data communication comes into play. Be- 
cause conventional radio systems are de- 
signed for analog signals, they are not 
necessarily good at transmitting data. For 
example, it is impossible to transmit data 
directly over a conventional radio system 
without severe signal decay. 

Data first must be converted by a mo- 
dem into an analog audio signal. With data 
dispatching, there are modems at both ends 


of the radio system. One modem is in a 
base signaling unit (BSU). The BSU is 
connected between the base radio and the 
dispatch computer. It allows the dispatch 
computer to communicate over the radio 
system through the existing base radio. 
Other modems in each MDT allow the 
MDTs to communicate over the radio sys- 
tem through the existing mobile radio. 
All modems perform bidirectional con- 
version; that is, the modem converts out- 
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3 2.3 gigehenz frequency option (PCS compatible} 
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going data to an analog signal, and incom- 
ing analog signals to data. 

Once data are converted to an analog 
signal, they have the same characteristics 
as a human voice. Because of this similar- 
ity, the radio system’s coverage area nor- 
mally is the same for data communication 
as it is for voice communication. 


Data communications efficiency 

The big difference between voice dis- 
patching and data dispatching is efficiency. 
Data dispatching can dispatch more fares 
per hour than any voice dispatcher. 

In a typical voice dispatch system, it 
takes the dispatcher about 30 seconds to 
prepare a fare, to contact a driver and to 
call out the fare details. 

With data dispatching, the computer 
matches the fare with a vehicle and dis- 
patches the fare by data communication in 
a matter of seconds. 


Data communications privacy 

With data dispatching, a driver uses 
an MDT consisting of a keypad, display 
and modem-control unit. The keypad 
allows the driver to send messages; the 
display shows messages that the com- 
puter has sent to the driver; and the 
modem-contro] unit provides a commu- 
nication interface between the driver 
and the dispatch computer. 

Even though the vehicles share the same 
radio system, communications between the 
dispatch computer and each vehicle are 
private. Privacy is guaranteed by an iden- 
tification number assigned to each MDT. 

The dispatch computer and the MDT use 
the ID number when exchanging messages. 
The dispatch computer uses the ID number 
to identify the specific MDT for which a 
message is intended. The MDT uses its [D 
number to identify itself when sending a 
message to the dispatch computer. 

Messages from the dispatch computer 
are broadcast over the entire coverage area 
and are picked up by every MDT on the 
radio system; nevertheless, an MDT can 
display a message only when its ID num- 
ber exactly matches the JD number within 
the message. 

When an MDT sends a message to the 
dispatch computer, it includes its own [D 
number, The dispatch computer uses the 
number to identify which MDT sent the 
message and to keep a record of messages 
from each MDT. 

ID numbers eliminate any possibility of 
“fare-scooping” by unscrupulous drivers or 
competitors. They also allow the dispatch 
computer to keep detailed records of all 
transactions with the MDTs, 
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Everything You Need for 
Radio ID and Control 


Introducing the complete line of ANI and Two-Way Products 
from Cimarron Technologies. 


Whether your need is to reduce “horseplay” or increase personnel safety, Cimarron delivers. Let our experienced technical staff guide 
you to an economical solution for your customer. From simple ANI to sophisticated two-way remote control, we have just the product 
to meet your needs and fit your budget. So contact Jack Batchie, Cimarron’s National Sales Manager, at (800) 487-7184 for all the details. 


Actual Size 


Features and Benefits: 
* — Ultrareliable GE-STAR® signalling 
¢ — Smallest mobile encoders and decoders in the industry 


Meet the QE-1 


It's the industry's smallest, most feature-filled ANI 
encoder. While portable radios become smaller and smaller, 
Cimarron Technologies keeps pace with the sub-miniature QE- 
1. It has over 30 programmable options including PTT-ANI, 

Stuck-mic, Emergency and Man-Down messages, plus the QE-1 
is now trunking-compatible. 


* — Automatic PTT, Emergency and Man-Down messages 


* — Full two-way radio system control 

* — Remote radio kill, enable, mic monitor, and sel call 

¢ — 100% trunking accessibility 

¢ — Field programmable trunking access parameters 

¢ — Self-standing dispatch display features aphanumeric 


abel ieee CIMARRON 
TECHNOLOGIES 
934 South Andreasen Drive, Suite G, Escondido, CA 92029-1919 
GE-STAR is a regestered trademark of General Electric Corporation (619) 738-3282. or (800) 487-7184 California and U.S. FAX (619) 480-0233 
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Systems maintenance 101: 
Lightning and verification 


To prevent lightning damage, use distributed protection that includes metal 
oxide varistors. To reduce maintenance costs, verify the status of component 
radios before failures can accumulate and become a source of complaints. 


By Walter Rheingans 


The County of San Luis Obispo, CA, 
maintains public safety communications 
systems for many agencies within the 
county. These systems cover 3,300 square 
miles, which is quite a large area for a 
local government. 

Communications take place through 
many standard two-way radio channels. To 
cover this large area requires eight remote 
sites, 44 transmitters, 63 receivers and 12 
microwave radios to connect them. 

The maintenance staff's largest prob- 
lems include verifying equipment opera- 
tion and protecting the equipment from 
electrical current surges. 

First, with such a large system and so 
many channels, large portions of the com- 
munications network could fail without 
the users knowing much was wrong. The 
communications staff wants to be among 
the first to know about malfunctions. 

Second, maintaining protection from 
power surges and lightning, with so much 
equipment exposed at a great distance 
from the communications repair shop, is a 
problem. 


Checking 

The county has designed a procedure to 
manage the first problem of verifying 
equipment condition. 

Normal work days begin with a techni- 
cian visiting the main equipment vault and 
control point. This technician’s responsi- 
bility includes rapidly running through a 
check list, looking for failed voter chan- 
nels, transmitters that will not key and 
microwave alarms that are still active. A 


Rheingans is communications manager for the 
County of San Luis Obispo, CA. 


SYSTEM STATISTICS 


Local Sites 
Link Radios 
Major Systems 
Remote Sites 


Microwave Radlos 
Radio Channels 
VHF-UHF Transmitters 
VHF-UHF Receivers 
Area Square Miles 


brief review of the dispatchers’ logs and 
interviewing the dispatchers for complaints 
completes the check. This process uncov- 
ers as much as 85% of the system failures. 

A monthly or quarterly remote site pre- 
ventive maintenance visit uncovers another 
10% of the failures. Only about 5% of the 
system failures are reported by the channel 
users as a lack of communications ability. 

This verification technique is cost-effec- 
tive for a wide-area public safety system, 


Protecting 

The second problem. power and light- 
ning surges, is met directly. There are two 
schools of thought on managing primary 
power protection: common protection and 
distributed protection. 

The common protection technique ap- 
plies protection for transient surge and 
over-voltages at the common entrance 
point to a communications building. It de- 
pends on this installation to protect every- 
thing connected “downstream” on the elec- 
trical circuits of the building. 

In contrast, distributed protection applies 
or “distributes” the protection to each de- 
vice used in the communications building. 

San Luis Obispo County uses the dis- 
tributed technique. The distribution of pro- 
tection is accomplished with inexpensive 
metal oxide varistors (MOVs). 


MOVs are threshold-exceeding, nega- 
tive-resistance semiconductors. As voltage 
rises above the rated threshold, the MOV 
rapidly becomes less and less resistive, 
essentially providing a short circuit across 
the power line for voltages in excess of the 
design limit. 

MOVs are fast, The typical activation 
lime is measured in nanoseconds (bil- 
lionths of a second), which is faster than a 
high-voltage electrical pulse can reach the 
electronics of the protected power supply 
and damage the circuitry. 

MOVs are inexpensive. In quantities of 
100, they cost as little as 73 cents each. 

The procedure calls for installing a 140V 
MOV into each radio unit power supply. 
The MOVs are packaged as a circular disk 
with pigtail wires. 


Business plan 

The business plan for using MOVs for 
distributed protection includes the expense 
of a site visit to replace fuses and MOVs 
at $63 per hour. 

Compare this to the cost of repairing or 
replacing power supplies and radio circuit 
modules or subsystem boards. The cost of 
a 4-hour site visit for fuse replacement and 
checkout, at $252, is much less than the 
potential cost of 15 or 18 radio unit repairs 
at an hour or two each and replacement 
circuit boards at $125 to $650 each. 

Ask your accountant about activity- 
driven expenses, and you will hear all 
about designing your system to minimize 
the activities that drive expenses. MOVs 
help to keep those activities under control. 
Keeping the out-of-service time on a radio 
channel to a minimum is invaluable, and 
the customers think this is essential. 

At all of our remote sites, a technician 
installs an MOV by wiring its pigtails into 
a convenient connecting point after the 
radio’s protective fuse. This connection 
downstream from the fuse ensures that if a 
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NOTHING BEATS MIDIAN’S CTCSS/DCS 


T] 


+ Encodes standard 83 DCS codes with 134Hz shut-off code 
+ Encodes 38 standard CTCSS & 13 spi tones 
+ Programmable custom CTCSS, and DCS codes 
+ Each memory location can have different CTCSS 
and/or DCS for encode or decode 
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& timing 
+ Emergency ANI with repeat delay timer 
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2302 E. 22nd Street 
Tucson, Arizona, USA 85713-2024 
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MOV TYPES SUPPLIER PART # 


Panasonic ZNR 
ECG Phillips 


** UL Listed 


-’» Fully Synthesized 


+ Multipoint to Multipoint Operation 
« Automatic Interference Detection 
+ Frequency Switching Capability 


- Voice Encryption 


ERZ-C2O0DK20IU = 130 


ECG524-31 130 


VOLTS AMPS 


6,500 


6,500 


Model 4WFD 


* True Full Duplex Operation 


* True Full Duplex Operation 


Radio Remote Control 
+ Affordable Price 

+ Low Power Consumption 

» Eliminates Leased Lines 


Call MOUNTING SOLUTIONS (or Information at 1-800-MOUNT-14. 


Mounting Solutions, Inc. is a 


manufacturer of mounting hardware and 
accessories for portable computers and 


other equipment used 
workforce. 
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* Supports V-Fast Modems 
+ 100% Duty Cycte 
+ Diagnostic Front Panel 


Radio Switch 


COST 
$ .73** 


$1.85 


large surge current or multiple surges oc- 
cur, or if lightning hits, the radio unit's 
protective fuse will open and minimize the 
damage. For new equipment, the MOV is 
installed during shop checkout prior to site 
delivery. 


Zap 

When a surge or lightning hits. the dam- 
age is usually limited to replacing fuses 
and checking out the site operation. 

Our protected equipment has been dam- 
aged only twice. In the 1980s, when this 
protecuon program started, a lightning hit 
destroyed a regulator in a microwave radio 
battery charger. The unit did not have an 
MOV installed. Nothing at the site pro- 
tected with MOVs was damaged, although 


When a surge or 
lightning hits, the 
damage is usually 
limited to replacing 
fuses and checking out 
the site operation. 


many fuses were blown. 

In the same storm, the adjacent tenant, 
a utility company. sustained the destruc- 
tion of several power supplies, and many 
of their radios were out of service for two 
weeks. The county's systems were re- 
turned to service in two hours, including 
travel time. 

In 1993, a power surge hit our Black 
Mountain site. Although it blew 21 fuses 
and fred 13 MOYs, it only burned out one 
receiver audio amplifier. This damage was 
quickly repaired, and the site was returned 
to full operation in four hours (three hours 
of which was travel time.) 


Active program 

Managing wide-area public safety com- 
munications systems requires an active 
program to ensure the many radios and 
channels are always available to the users. 
This program includes a maintenance pro- 
gram to verify the status of the component 
radios before failures can accumulate, be- 
coming a source of complaints from the 
customers. 

The program should include cheap in- 
surance against power surges and lightning 
hits. Your customers will thank you for it. 
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e 
winning 
spirit. 


From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 
catch our new Spirit-and win today. 


Model Shown: HS9-45070 

Also Available: Models from 136 MHz. to 2 GHz, 
including Land Mobile, Cellular, Trunking, SMR, 
Paging and PCN. All models available in a variety 
of gain configurations. 


CDE 


Beyond your Expectations 
One Newwtronics Place 

Mineral Wells, Texas 76067 
1-800-949-9490 © (817) 325-1386 


YES, I’m interested in the new Spirit. 
Please send me your latest Professional 
Products catalog. 
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NADC cell-site testing 
uses constellation displays 


The constellation display is the fastest and most effective way of getting a 
quick overview of a North American Digital Cellular transmitter’s condition 
and bringing channels back into service. 


By Gerhard Mayrhofer 


The constant growth of digital cellular 
services all around the world, and espe- 
cially of North American Digital Cellular 
(NADC) service in the United States, indi- 
cates how well accepted this new technol- 
ogy is. NADC is an intelligent approach 
to digital cellular services. The already- 
installed Enhanced Advanced Mobile 
Phone Service (EAMPS) infrastructure can 
be expanded to NADC service if the sub- 
scriber base is expected to reach the maxi- 
mum capacity of the analog service, Ex- 


Mayrhofer is marketing manager. wireless com- 
munications engineering. Wavetek. Burlington, 
MA. All measurements and screen printouts were 
performed on the Waveiek Stabilock 4031 D 
service monitor. 


changing one analog transceiver with one 
digital transceiver adds three more traffic 
channels—with the present full-rate sys- 
tem. As soon as half-rate speech coders 
are available, yet another three channels 
will be added for a sixfold capacity in- 
crease. The dualmode NADC mobile 
phones can recognize whether digital chan- 
nels, analog channels or both are available 
from the base station. This flexibility 
means that the NADC user can use the 
phone in an area with or without digital 
service. 


NADC basics 

The base station transmit frequency is 
from 869.04MHz to 895.98MHz; the re- 
ceive frequency is from 824.04MHz to 
850.98MHz. 

The duplex offset between the transmit- 
ling and the receiving frequency bands is 


TEST SYSTEM 
STABILOCK 4031D 


45MHz. 

For compatibility with the “old” analog 
EAMPS network, channel spacing is 
30kHz. 

All NADC mobiles are dualmode. 
This flexibility means that the mobile 
can use either the analog or the digital 
infrastructure. 

One digital traffic channel is divided 
into six time slots. For the case of the 
currently used full-rate speech coder, these 
time slots are used in pairs (Ist and 4th, 
2nd and Sth, 3rd and 6th). Three users 
share one channel frequency with time. 
With the introduction of half-rate speech 
coders, it will be possible to further double 
the capacity of a digital transceiver. This 
technique is called time-division multiple- 
access (TDMA) because multiple calls 
share one channel frequency consecutively 
with time. 
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CONSTELLATION DIAGRAM 
OF DQPSK MODULATION 


Figure 1, The constellation diagram of a DQPSK modulation. 


coo 


2 


Figure 2. One method of measuring NADC receiver sensitivity uses a 
personal computer to collect data from the base statlon’s Viterbi decoder. 


30 Mobile Radio Technology February 1995 


When 
every 
Second 
counts... 


TDM-150: Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline 
for survival. That’s why so many communications systems 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their 
superior performance and solid 
dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 

of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is 
completely user programmable, and 
features a 12/24 hour clock, VU meter, 
alert tone, crosspatch, service 
intercom, desk mic with PTT and 
monitor switches, surge protection, 
and a wealth of other professional 
features. 


If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM-150 is the solution. TDM- 

150 is a custom system, so we'll 
configure it the way you need it — 
up to 120 channels or more and 

120 positions. TDM-150 uses time- 


Mini-TDM-150 Desktop Console 


division multiplex (TDM) digital audio processing and 
complete microprocessor control. Operation is simple and 
menu-driven. Reliability is ensured through surge protection, 
self-healing diagnostics, and battery backup. 

Eight levels of multi-channel radio and tele- 
phone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates any sequence you’ll 

ever need. Plus the best two-year 
console warranty in the business. 


Take your pick. CALIDA for pro- 
fessional performance in smaller 
systems. And TDM-150 for state- 
of-the-art performance on 120 
channels or more. Either way you 
can count on Orbacom. Our com- 
munications consoles are the most 
reliable you can buy, and have 
been since 1970. 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
Systems, Inc., 1704 Taylors Lane, 
Cinnaminson, NJ 08077; 

FAX: (609) 829-6980. 
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A technician uses constellation displays to make test measurements at a cell site. 


The modulation used for NADC is dif- 
ferential quadrature phase-shift keying 
(DQPSK). This modulation process shifts 
the carrier's phase in steps of + n X ™/4, 
depending on the symbol changes. 

The length of a burst is 6.66ms. This 
interval is the length of one time slot. 


NADC frame and slot structure 
Six time slots make up one TDMA 


frame with a length of 40ms. 

Each frame carries the infermation of 
1,944 bits (972 symbols. 2 bits per symbol). 

The fact that analog and digital chan- 
nels coexist demonstrates the need for 
dualmode test equipment. The test re- 
quirements for digital channels are dif- 
ferent from analog channels. For ex- 
ample, digital channel test procedures 
include phase errors, RMS vector errors 


BIG or SMALL 


We Have 


VoCom / RF Corporation 
Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233 ) 

FAX 708/924-9078 


Ite All! 


POWER 
AMPLIFIERS 
FOR ALL INPUT LEVELS 
®VHF Low Band to 300 watts 


VHF High Band (140-200 MHz) 
to 500 watts 

*UHF Low Band (400-550MHz) 
to 350 watts 

*UHF High Band (800-960MHz) 
to 140 watts 

* True continuous rating at 

high ambient temperatures 
¢ FCC type accepted 
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and magnitude errors. Here are some 
factors to consider when digital trans- 
ceivers have to be tested. 


Transmitter Test 

> Vector error magnitude — Figure | 
on page 30 explains the vector error mag- 
nitude in a constellation diagram at the 
time of symbol determination of a ™/4 
DQPSK-modulated signal. The error vec- 
tor is the line drawn between the ideal 
signal vector and the measured signal vec- 
tor. The root-mean-square (RMS) vector 
error magnitude over one burst is deter- 
mined from the vector errors of each sym- 
bol in a burst. 

p> Positive/negative phase error — The 
phase error is also displayed in Figure |. It 
is the phase difference between the ideal 
signal vector and the measured signal vec- 
tor in degrees. Positive phase error is coun- 
terclockwise, and negative phase error is 
clockwise rotation of the vector about the 
origin. 

> Origin offset — Measurement of the 
de-offset of the I and Q signal, the origin 
offset, can be considered the digital equiva- 
lent of measuring analog signal-to-noise 
ratio. 

pm Frequency error — It is more diffi- 
cult to measure the deviation of the base 
station transmit frequency from the nomi- 
nal channel frequency for a digital channel 
than with an analog channel. 

p> Power — The continuous RF-power 
from the transmitter is measured with re- 
gard for the small amount of AM on this 
type of signal. 

pm RMS vector error — The average er- 
ror, measured over 162 symbols, includes 
both the magnitude and the phase error 
after arithmetic elimination of frequency 
offset, origin offset and the normalization 
of power. 


Receiver test 

p> Bit error ratio (BER) — The BER 
indicates the digital transceiver’s sensi- 
livity. It is the lowest RF level at which 
the digital receiver can reconstruct the 
data information. This BER measure- 
ment can be compared to the signal, 
noise and distortion-to-noise and dis- 
tortion (SINAD) ratio check of analog 
receivers. 

p> Slow associated control channel 
(SACCH) — The SACCH is a signaling 
channel for transmitting radio control and 
supervision messages between the digital 
mobile and the radio network. This chan- 
nel is called a logical channel. 

& Coded digital verification color 
code (CDVCC) — The CDVCC is a 1[2- 
bit information field with 255 distinct 
values. It is comparable with the supervi- 


POWER ON... 
with ASTRON. 
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Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"H x 7%"W x 934"D) or the SL-11R (2%4"H x 7°W x 9% "D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 


5 


ddd lira 


SL-11A-GE 


bE 


a 
= 
® 
a 
* 
a 
2 
iam 
wes 
r= 
& 
= 
ea 

-e 

es 
a | 


9 Autry, irvine, CA 92718 
A ST oa | Ni Reber 7 4/458-7277 


CORPORATION Facsimile: 714/458-0826 


Circle (29) on Fast Fact Card 


RX BER 
Freq. 837.5100 MHz 
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Figure 3, This is an example of a bit-error mask used in an NADC test 


system. 


sory audio tone (SAT) in the analog 
EAMPS system. 


Digital transceiver measurements 

Two major parts have to be checked on 
a digital transceiver: the receiver and the 
transmitter, 

The most important performance test 
of a receiver is its sensitivity. The 
proper measurement for the sensitivity 
point on an analog receiver is a siNAD 
measurement, the ratio of signal, noise 


and distortion-to-noise and distortion at a 
specific RF level in decibels. Saying this 
another way, the RF level is decreased 
until a certain sINAD value is reached. 
This measurement is common for 
analog channels but is impossible to use 
for digital channels. On a digital chan- 
nel, the noise and distortion level does 
not increase comparably with the reduc- 
tion of the RF level as it does for analog 
receivers. To measure the sensitivity 
point on a digital receiver correctly, a 


Figure 4, Only one RF cable is necessary to connect a digital transmitter 
to the test system. 


bit error ratio measurement is required. 

The bit error rate is the ratio of the 
number of erroneous bits received to the 
total number of bits received during an 
observation period. This is the definition 
of BER, according to IS-56. 

There are several ways to measure BER, 
depending on the type of base station. One 
method is to use a Viterbi decoder to re- 
construct the bit information from the RF 
carrier. The output of the Viterbi decoder 
(information on how many bits have been 
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NUMERIC 
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Frequency offset 2 
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-®. 0003 
43.6 
8.8 


1.8 


Power 

aP/Symbol 

Origin offset 
RMS vector error 
Max. vector error 


Max. phase err. pos. 8 
Max. phase err. neq. -3 


Min. magnitude 2 98.9 
Max. magnitude 101.4 


CONSTELLATION DISPLAY ——RF-Rng: 400 
Freq.Off, 
8@ Hz 


Power 
42.1 dB 


arGyeeod 
@.0006 dB 


Sol giniotts: 


RMS vec. err 
6 % 


Figure 5. This Is a mask of an NADC test system displaying all transmitter 


test results. 


corrected) can be taken to calculate the 
actual bit error ratio. 

Figure 2 on page 30 shows one method to 
perform a receiver sensilivity test on an 
NADC receiver. The personal computer (PC) 
collects data from the base station's Viterbi 
decoder. The test system transmits valid 
(correctly encoded) data via a selectable RF 
carrier to the NADC receiver. A framesyne 
signal is used for TDMA frame synchroniza- 
tion, so that the test system has some indica- 
tion of the base station’s time reference. 


Figure 3 on page 34 shows an imple- 
mentation of a BER mask used in an 
NADC test system. 

Several measurements must be per- 
formed on the digital transmitter. The 
NADC transmitter’s RF power and the fre- 
quency error are measured as would be 
done with analog transmitters, except that 
corrections are made for the AM-like qual- 
ity of the transmitter. 

The most important test on digital trans- 
mitters is the modulation quality measure- 


Figure 6. The constellation display of a DQPSK modulation. 


ment. This measurement is completely 
different from analog transmitters. For 
analog transmitters, you should check de- 
viation, modulation distortion, residual FM 
and modulation frequency response. With 
digital transmitters, you should measure 
phase error, magnitude error, RMS vector 
error and origin offset. 

Figure 4 on page 34 shows how a digital 
transmitter is connected to the test system 
with one RF cable. The base station trans- 
milter output connects to the test system 
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Figure 7, A statistical constellation display of an NADC transmitter with 


good modulation quality. 


power input. When testing analog trans- 
mMitters, the transmitter’s AF input also 
needs to be connected to the test system. 
The modulation signal (data) is generated 
from the digital transceiver in test mode. 

Figure 5 on page 35 shows the mask of 
an NADC test system displaying all trans- 
mitter test results. As explained in Figure 
1, this numeric evaluation of the 
transmitter’s modulation shows positive 
and negative phase error and minimum 


and maximum magnitude. The most pow- 
erful tool to check the NADC trans- 
mitter’s modulation quality al a glance 
is the constellation display, The constel- 
lation display is generated according to 
the constellation diagram of the DQPSK 
modulation. This kind of graphical eval- 
uation will display, within seconds, the 
complete state of the transmitter’s 
modulation, It shows the relation of 
phase error and magnitude error in one 


HIGH Q FILTERS 


NOTCH AND BANDPASS 


* Low loss 

* Broad frequency range 
30-950 MHz 

¢ Single, double & triple cavities 
for spot or wider band 
attenuation 

¢ Excellent power 
handling & 
temperature stability 

¢ Field tunable 


For more information, 
request our data sheets 
for HIGH Q FILTERS. 


Mie 


MICROWAVE FILTER COMPANY 
6743 KINNE STREET 

EAST SYRACUSE, NY 13057 

800-448-1666 * 315-437-3953 

FAX: 215-463-1467 
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Figure 8. A statistical constellation display of an NADC transmitter with 
bad modulation quality. 


graphical display. It makes subtle prob- 
lems more obvious than they would be 
with only a numerical display. 

The constellation display in Figure 6 on 
page 35 is unique to my company’s serv- 
ice monitors. It offers three evaluation pos- 
sibilities: the dot, line and statistical 
modes. The statistical mode is especially 
important for observing modulation qual- 
ily over certain periods. This statistical 
evaluation of the measurement results 
shows the trend of the phase and magni- 
tude error, and is valuable in component- 
level troubleshooting. It brings an analog 
“feel” to test digital radios. 

Figure 7 and Figure 8 above show the 
difference between good and bad modu- 
lation quality, Figure 8 displays rela- 
tively high phase and magnitude errors 
that can result in bad voice quality trans- 
mission. Even if the voice quality is ac- 
ceptable (data can be regenerated in the 
receiver and decoder), a transmitter with 
this display needs service. DQPSK modu- 
lation is “failure friendly,” meaning that if 
a transmitter modulation phase error be- 
comes too high, the mobile’s receiver still 
is able to reconstruct the bit stream up to 
a point with its intelligent bit-error correc- 
tion mechanism. But, if this correction 
function is working at its limit, the voice 
quality will turn bad immediately. 

Good voice quality is an important issue 
in cellular mobile radio systems. If the key 
to a successful system is maintenance, the 
key to successful maintenance is speed, 
because a cellular channel always is dis- 
connected from the system during mainte- 
nance; therefore, it is not providing serv- 
ice and not earning money, To avoid ex- 
tended system “down time.” fast test 
equipment and procedures are required for 
maintenance. The constellation display is 
the fastest and most effective way of get- 
ling a quick overview of the NADC 
transmitter’s condition and bringing chan- 
nels back into service. 
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Servicing pagers: 
Mixed signals 


Part 13—Check pager alignment after a customer has used a new pager for 
a week and listen to the paging system regularly for signs of trouble to 
make yourself extra valuable to the airtime supplier. 


By David Ludvigson 


To this point in the pager servicing ar- 
ticle series, various pitfalls and problems 
that occur with Bravo pagers have been 
discussed. The following information de- 
scribes some other “disturbances” not pre- 
viously covered. 

After changing a crystal in a Bravo 
pager, it is wise to have the customer bring 
the unit back after about a week to check 
the alignment. There is a natural tendency 
of a crystal to age, which may cause it to 
wander from its original frequency. This 
phenomenon is especially noticeable with 
Bravo pagers that use 17.9MHz IF receiy- 
ers operating in the 930MHz range. The 
operating frequency also is adversely af- 
fected by changes in ambient temperatures, 
so as the seasons change, expect a sudden 
influx of alignment work orders. 


Beyond local control 

Frequent “hookups” (setting up new 
customers to receive messages) require a 
paging network to maintain vast quantities 
of capcodes and associated telephone lines. 
Having these, the supplier also must de- 
liver a radio signal to geographic areas that 
suit the customers’ needs. Theoretically, 
all the equipment and data will provide 
reliable service—but there may be other 
problems. 

As the reseller’s customer base grows, 
confusion may result: capcodes may suffer 
from “dyslexia;” pager telephone numbers 
may be confused or duplicated; and trans- 
mitters may fail. More unusual problems 
may arise, too. 

As a paging service grows, the need to 
expand current services may conflict with 
the existing structure. Thus, in spite of a 


Ludvigson is a technician in Houston. 


technician’s loud insistence that “this 
capcode fas to be working” (and the 
network representalive asserting that “it 
should be”), it usually is discovered that 
expansion (or some other work) has 
caused inadvertent shut-downs of sev- 
eral capcodes—at the network’s end. A 
capcode generator and an alignment of 
the pager have produced reliable opera- 
tion, but the switchboard required at- 


Pager servicing series 


Part |: “Build a Shielded Room,” January 
1994. (All pagers.) 

Part 2: “Build An ‘IFFER,’” February 
1994. (Bravo, Bravo Plus, Bravo Express.) 

Part 3: “Frequencies, Coding Formats, 
March 1994, (Bravo.) 

Part 4: “From Bench To Programmer,” 
April 1994. (Bravo.) 

Part 5: “The Receivers,” May 1994. 
(Bravo.) 

Part 6: “Elegant Simplicity,” June 1994, 
(Bravo.) 

Part 7: “Problems In Paradise,” July 1994, 
(Bravo.) 

Part 8: “406MHz-512MHz Receivers,” 
August 1994. (Bravo.) 

Part 9: “150MHz Receivers,” September 
1994. (Bravo.) 

Part 10: “Tales Crystal Filters Tell . . .,” 
October 1994. (Bravo, Bravo Plus, Bravo 
Express.) 

Part 11: “Microprocessor Board,” Novem- 
ber 1994. (Bravo.) 

Part 12: “Headaches (and Some Aspirin),” 
January 1995. (Bravo.) 

Part 13: “Mixed Signals,” February 1995. 
(Bravo.) 


Back issues printed within the past two 
years can be ordered for $5 each, postpaid. 
Call customer service at 800-441-0294, Is- 
sues printed more than two years ago and 
individual article photocopies are unavailable 
from the publisher. 


tention to make the proper connection. 

Technicians who are always listening to 
their airtime suppliers’ frequencies usually 
are quick to notice impending problems. 
In September 1993, a noticeable “pinging” 
was heard in a signal from one of 
Houston’s largest airtime suppliers. I sug- 
gested that the transmitter’s voltage- 
controlled oscillator (VCO) was introduc- 
ing distortion, Tests conducted with the 
transmitter circuitry off-line and under 
ideal conditions revealed proper wave- 
forms. When the transmitter was placed 
back on the air, though, the waveform dis- 
tortion returned. A new VCO assembly 
was required to tame the problem. 

Unfortunately, not all problems are con- 
sistent. Tracking the source of countless 
“error” messages in pagers caused one 
Houston airtime supplier to lose many of 
its resellers. Intermodulation distortion 
was entering the data stream at the satel- 
lite receiver and cutting data to ribbons. 
With the intermittent nature of the prob- 
lem, tracking the source was extremely 
difficult. The solution was expensive be- 
cause it involved new sites and accompa- 
nying transmitters. 

Sometimes, the problem might be local- 
ized. A paging transmitter sometimes will 
fail, leaving a large territory without serv- 
ice, Listening to the monitor revealed that 
the distant paging transmitters were oper- 
ating, but the local one seemed to be dead. 
A thunderstorm had flooded a transmitter 
location in south Houston. 

Service technicians who take time to 
listen to their supplier's frequencies can 
be helpful when they contact service em- 
ployees at the paging company to report 
unusual system operation. Remote trans- 
mitter monitors may report a system is 
working fine, but they cannot report the 
presence of intermodulation distortion. 
Furthermore, varying weather conditions 
may also cause signal fading. 
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Selectone 


Li. the short time since its introduction in 1992, 
SmarTrunk from Selectone has become the world 
standard for low cost radiotelephone trunking. 


Now, Selectone is proud to announce SmarTrunk II, 
featuring a new proprietary digital signalling format for 
greater speed, extended coverage range, and higher 
system security. A new choice of operating modes 
includes radiotelephone trunking, fleet dispatch trunking 
and conventional radio operation. 


SmarTrunk Il operates on any frequency band and 
provides many of the same features as cellular and 


800 MHz trunking systems—but at a fraction of the cost. 


INTRODUCES 


9 


‘ 


DIGITAL 
TRUNKING 
SYSTEM 


¢ Dispatch Trunking 
e Radiotelephone Trunking 


Here are just a few of the many NEW features offered by 
SmarTrunk Il: 


* Choice of operating modes; radiotelephone trunking, fleet 
dispatch trunking and conventional 


* True “cellular-like” operation in radiotelephone trunking mode 


* True “PTT-only” dispatch operation in fleet dispatch trunking 
mode 


* Store and send dialing and last number redial (just like 
cellular) 


* Automatic 10-number memory speedial (user 
programmable) 


* Multiple modes of conventional operation 


* Remote “Radio-Kill” to disable illegal or non-paying 
customers 


¢ Downward compatible with existing SmarTrunk systems 


¢ Low cost upgrade kit available for existing SmarTrunk 
controllers 


« Compatible with radios manufactured by Alinco, Kenwood, 
Kyodo, Motorola, Nissei, Ranger, Standard, and Yaesu 


Selectone 


Circle (33) on Fast Fact Card 


FOR COMPLETE DETAILS, CALL OR WRITE TODAY: 
Selectone Corporation 

23278 Bernhardt St. * Hayward, California, USA 94545 
Toll Free: 1-800-227-0376 

Phone: (510) 887-1950 * Fax: (510) 887-4011 


NOW AVAILABLE 


Fits Most Models of the 
Popular Motorola "Flip 
Phone" Line 


Works With Both 
Standard Battery 
Pack and the Battery 
Eliminator 


SMC Model 612FC 


@ Special Design Securely Locks Phone in Place 


The Motorola ‘Flip Phone” Cradle with 


@ Quick Release Button for Easy Removal and the SMC 106T Pedestal Mount 


Reinstallation 


Call your SMC Account Manager 
TODAY to find out about our 
“Introductory Order Speciafs"“! 


ELECTRO-MOUNT 


“providing solutions to all your installation challenges" 


P.O. Box 1607 @ Tomball. TX 77377 @ 1-800-527-1079 @ Fax: (713) 356-0099 
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FREE Introductory Mobile Antenna 
of Your Choice 


Seeing is believing. That's why we want to send 

you a sample of our new premium quality LMR 

antenna line. You'll see for yourself that Midland 

is the better value. 

 Gold-piated contacts and connections, solid 
brass rings and assemblies, stainless steel 
mounting hardware — eliminate corrosion that 
robs your antenna of its power, dependability 
and longevity 


® Heavy-duty steel whips flex less, maintain opti- 


mum range and performance 


e Silver-plated coax connectors deter interfer- 
ence from unwanted signals 


Just fill out the coupon and FAX the magazine page to us or call. 


I'm interested in your new antennas A A Ao) 
and qualifying for a FREE sample. IDLAN D | nn 
(Fits standard 3/4" mount) LANO MOBILE RADIO [Ll | 
The smart way to go. 
Name: In U.S.: 
Phone 1-800/MIDLAND 
Ext 1690 
Address: oe FAX: 816/920-1144 
City, State, Zip: 


Agency/Organization 


In Canada: 
Phone 905/839-1700 
FAX: 905/839-7411 


Talaphone: 
Limit one free antenna per agency or organization. M 
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With the proliferation of 930MHz as- 
signments has come the considerable prob- 
lem of transmitter noise. In heavily popu- 
lated areas, transmitted signals tend to 
overlap one another, causing desensitiza- 
tion al the receiving pager. (See “Techni- 
cally Speaking—Transmitter Noise” by 
Harold Kinley, C.E.T.. in the September 
1993 issue, p. 8, for an indication of the 
headaches that may occur at transmitter 
sites.) In Houston, where many pager us- 
ers are often directly beneath paging trans- 
mitters, channel spacing vs. pager sensi- 
tivity may become a critical issue. Re- 


Another issue often 
found in synchronous or 
simulcast paging systems 

is the problem of 
synchronizing the very 
start of the message at 
the preamble or comma. 


ceiver designers will attempt to narrow the 
pager’s bandwidth (at the IF) to allow re- 
ception in the presence of a strong adja- 
cent-channel signal, but this places strin- 
gent requirements on receiver local oscil- 
Jators for frequency stability. 

Another issue often found in synchro- 
nous or simulcast paging systems is the 
problem of synchronizing the very start of 
the message at the preamble or comma. 
The alternating 1-0 pattern of POCSAG 
coding could easily become confusing to a 
pager located mid-way between two out- 
of-syne transmitters. At 512bps, this con- 
dition could occur in as little as '/512 of a 
second, It gets worse as the bps rate is 
increased! Various proposals have been 
suggested (such as specific codewords) to 
minimize this problem, although imple- 
mentation would require a totally new 
approach, as well as new pagers. 
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Meridian is in tune with your 
antenna site needs. 


When it comes to antenna site space in Southern California, we're proud to offer a parade | 
of essential sites that provide coverage from the Mexican border to Santa Maria. 

And while we may be tooting our horn, we'd like to mention that our state-of -the-art 
facilities are equipped to beat the band. 

This year we're installing continuous site monitoring to keep in rhythm with temperature, ; 
electricity status and other important variables. Another addition this year is a new high- dias 
security access system. Other features that will be music to your ears include stand-by 
power, air conditioning, and comprehensive site maintenance. 

Our free organizer can be instrumental to your success! 

Our Pocket Site Selector and Organizer is packed with useful information including site [S 
specifications and site coverage areas, as well as site selection guidelines. 

This pocket reference is another example of how Jack and Rich Reichler work in harmony with every 
client. For your free Pocket Site Selector and Organizer call us at (800) 400-SITE. 

And get some oompa in your sites. Great sites, great service, since 1956. 


Meridian Communications 


23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
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Volatile RF paths in buildings 
influence PCS system design 


Variations in how much radio frequency (RF) energy penetrates floors in 
buildings and how much it is affected by people and machinery in motion 
will influence personal communications services system designs. 


By Kenneth W. Evans 
and Jere T. Sandidge 


Many future personal communications 
services (PCS) will require adequate radio 
coverage inside buildings to satisfy cus- 
tomer needs for wireless communications. 


| 


a eH a] 


Radio frequency (RF) energy transports 
the information between PCS devices. A 
complete understanding of the “indoor RF 
environment” is the foundation for design- 
ing PCS networks. This environment in- 
cludes customer use and preference issues 
and the administrative and technical 
issues involved in installing and main- 


| =—T FLOOR PLAN, 6TH FL OR 


NUMBERS INDICATE CELL SITE LOCATIONS ON 8TH AND STH FLOORS 


Figure 1. Cells were deployed diagonally across the eighth and ninth floors—one each in the east 
and west corners, and one in the middle of the eighth floor. Two cells were then placed on the ninth 
floor In the north and south corners. The ninth-floor cells were intended to cover the north and 
south corners of the elghth and ninth floors. They did cover the eighth floor, but there was a 
problem when a user was where two or more cells could adequately handle a call—in other words, 


where signals overlapped. 


taining an indoor system. 

Our company has conducted numerous 
experiments and trial system operations in 
an effort to develop such a complete un- 
derstanding. For example, the Campus 
PCS Office Trial, conducted in Auanta, is 
a 100-cell system that provides hand-off 
service on the first 11 floors of the 1100 
Peachtree St. Building; all but seven floors 
of the Campanile Building; the food court 
at a local shopping mall; and selected 
street locations. These areas resemble a 
campus because two buildings are across 
the street from one another. The 150 
BellSouth employees who use the system 
were provided a wireless extension of their 
office telephone. 

Early experiences indicated that the in- 
door RF environment was much more 
volatile than expected. To our surprise, this 
was true even for a stationary user. 


Indoor RF coverage 

Wireless systems are designed to pro- 
vide ubiquitous coverage within a given 
geographic area. For a high-rise building, 
ubiquitous coverage was assumed to mean 
coverage floor by floor. Interaction be- 
tween floors was not anticipated because it 
was thought that interaction would be pre- 
vented by RF loss through the floor. 

Some previous experiments measured the 
loss through a floor in excess of 30dB in the 
800MHz and 900MHz bands. This much 
loss, combined with other factors, led many 
to believe that each floor could be designed 
as a somewhat independent entity. 

This conclusion proved to be incorrect 
in the 1100 Peachtree Building and on 
most floors in the Campanile building. 

The loss between floors was measured 
at 5dB at 91SMHz in the 1100 Peachtree 


Evans and Sandidge are senior managers with 
BellSouth Wireless, a division of BellSouth, At- 
Janta. Reprinted with permission from BellSouth 
Wireless, Inc. 
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IFR wCELL-100 


Stellar'Performance 
In Digital Phone-Test. Technolo: 


The .CELL-100 provides an 

innovative approach to testing digital 

phones by combining rigid test 

capabilities established by industry with 

sophisticated multiple function operations. 

The instrument is housed in a compact, On the bench... 

portable and easy-to-use package making it suitable for ~ - — 

both portable and bench applications. Several modes 

of operation are available to provide increased security, 

through-put and productivity. 

These include: 

* Auto-Test mode. 

* Manual tests of the transmitter, receiver and antenna 
system. 

* ID mode for identification of the UUT’s MIN, ESN, 

SCM, and Type (TDMA, NAMPS, AMPS). 

* Setup mode for user defined pass/fail criteria, call 
processing parameters and printer output format. 

* Results mode to view test results or output data to 
printer. 

Included within the j.CELL-100’s various modes is a 
myriad of features to enhance the instrument's ability 
to verify proper operation of a TDMA cellular phone. 
Some of these features include: 

* VSELP encode/decode. 

* 7 /4DQPSK constellation. 

* Authentication response verification. 
* Alert Info (Caller ID). 


* Flash Info (Message Waiting). 

* Performance plots of transmitter power, receiver 
sensitivity, observed BER and VSWR, 

* Memory for storing setup configurations. 

* Security protection for sensitive UUT and test set 
parameters. 


Compare size, performance, features and price of 
the CELL-100 and you'll agree it is the logical choice 
in TDMA instruments. For more information or a 
demonstration, contact IFR Systems today. 


1-800-835-2352 


DRAFTED WITH PRIDE IW 


IFR SYSTEMS, INC. 

10200 West York Street 

Wichita, Kansas 67215-8935/ U.S.A. 
316-522-4981 / FAX 316-522-1360 
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Street building and between certain floors 
in the Campanile building. The loss differed 
from previous measurements in other build- 
ings because of construction techniques. 
Buildings with 30dB or more of (oor pen- 
etration loss usually have floors built with 
concrete poured on top of a solid-metal 
plate. The plate acts as an RF shield. 

A floor penetration loss of 5dB is com- 
mon when the floor is made from rein- 
forced concrete poured into a form that is 


removed after the concrete sets. 

Elsewhere, the floor penetration loss 
may exceed 30dB where a raised floor has 
been installed to accommodate computer 
wiring. The floor tile has a metallic base to 
reduce static and shield RF. The shielding 
effect of the floor and the computer cables 
beneath it increase the RF loss. 

Other construction techniques will yield 
different floor penetration losses, a matter 
that needs investigation in connection with 
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We've gone from GOOD to BETTER with our new RXR Series 
Base Station/Repeater Package 


RX Series Base Station/Repeater 
Amplifier Package" 


The amplifier has the fuse and off/ 
on switch conveniently located on the 
front panel. If can be supplied with or 
without a DC power supply, 


The RXR Series is the most versatile 
unit of Its type on the market today, 
and it comes from the leader in power 
amplifiers for over 23 years, TPL is so 
confident with the new RXR Series that 
they'll cover it with a new 2 year war- 
ranty. 


"Replaced by RXR Senes 


TPL introduces the latest innovation 
in reliable, cost effective, continuous 
duty power amplifiers. This Series in- 
corporates all the features of the very 
popular RX Series but in a lighter, more 
modern package. This package will 
accept any TPL amplifier up fo 120 
watts, low band through 960 MHz. It 
can be provided with or without a 
cooling fan. Both configurations are 
designed with a flush front, allowing 
for installation into a cabinet, leaving 
sufficient toom for air flow with the 
door closed. 


5. 


Front panel fuse & off/on switch. 
Flat front panel allows for cabinet door 
closure. 
19° Wx 7" Hx 7" D. (9" deep with fan 
and power supply options) 


Leadership by tradition y/o) 


COMMUNICATIONS 


3370 San Fernondo Rd., Unit 206 
Los Angeles, CA 90065 

Tel: (213) 256-3000 

(800) HI POWER 

Fax: (213) 254-3210 
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future PCS deployment strategies. 

A service provider probably could take 
advantage of whatever RF loss occurs be- 
tween floors to reduce the number of cells 
required in a given installation. For ex- 
ample, a system might be designed to al- 
low cells on one floor to provide coverage 
on that floor and the floor below, eliminat- 
ing the need for another cell. 

A deployment strategy was developed 
at the 1100 Peachtree building to test this 
hypothesis. Cells were deployed diago- 
nally across the eighth and ninth floors— 
one each in the east and west corners, and 
one in the middle of the eighth floor. Two 
cells were then placed on the ninth floor in 
the north and south corners, This coverage 
strategy 1s depicted in the floor layout of 
Figure | on page 42. The number “8” rep- 
resents cell placement on the eighth floor, 
and the number “9,” cell placement on the 
ninth floor. 

The hypothesis was that the ninth-floor 
cells would cover the north and south cor- 
ners of the eighth and ninth floors. They did 
cover the eighth floor, but there was a prob- 
lem when a user was where two or more 
cells could adequately handle a cal] — in 
other words, where signals overlapped. 

At times, a user would be equidistant 
from an eighth- and a ninth-floor cell. For 
example, a user might be in the northeast 
area of the eighth floor, (See Figure 1). 
Under these circumstances, the user would 
be equally distant from the cell in the 
middle and the east corner of the e1ghth 
floor and the cell in the north corner of the 
ninth floor, RF signals in this overlap area 
were marginal from all cells. The marginal 
signals caused the audio to be slightly 
noisy, but acceptable. 

In addition, the hand-off algorithm re- 
quired the system to select a new cell 
whenever a stronger RF signal was de- 
tected, even though the audio quality was 
acceptable. In these overlap areas, this 
algorithm caused a hand-off about every 
one-to-two seconds, even when the user 
was. stationary. 

Noise associated with hand-off degraded 
the audio quality to an unacceptable level. 
The interim solution was to add cells to 
increase the general signal level on each 
floor. This solution involved placing cells 
in each quadrant on all floors. A cell was 
placed in the middle of each even-numbered 
floor to cover that floor and the one below 
it, taking advantage of floor penetration. 

Initially, we were concerned that the 
poor audio quality would make the trial 
participants reluctant to use the system. 
Such reluctance would have skewed the 
customer activity data. Adding cells suffi- 
ciently improved the audio quality to 
eliminate this concern. Even so, it did not 


Maxon Trunking Radios 


QUICKER 
Than 


In side-by-side comparisons with other leading 800 MHz radios, 
Maxon's TP-4800 Trunking Portable has consistently shown faster 
system access, and an extended range of operation. 


, , A World of Communications 
Built Maxon-tough with a die-cast aluminum cabinet, the TP-4800 


provides dependable performance - under the toughest conditions. 1-800-821-7848, Ext. 606 or 611 
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SIGNAL SOURCE 
866.5MHz & 1,915MHz 


HP 8645A 


OdBd GAIN 
DISCONE 


SIGNAL GENERATOR 


+19.9dBm 


CEILING 


24 INCHES 


84 INCHES 


SIGNAL SOURCE 
866.5MHz & 1,915MHz 


HP 8562A 
SPECTRUM 
ANALYZER 
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Figure 2. The signal source (A) was an HP 8645A signal generator set to 
+19.9dBm output and connected to a broadband antenna 84 inches 
above the floor. The receiver (B) was an HP 8562A spectrum analyzer 
connected to a similar antenna. Samples of the received level at a rate of 


answer the question as to why hand-offs 
occurred when a user was stationary. 
This phenomenon was not antici- 
pated because it differs from experi- 
ences with cellular customers. A sta- 
tionary user in cellular systems locks 
into a cell for as long as the user does 
not move. A hand-off occurs only when 
the user moves out of one cell coverage 
area into another. Clearly, this descrip- 


Ni GPIB-232CT 


tion does not apply to hand-offs indoors. 


In-building RF path loss 

Several studies have been made to re- 
search RF propagation within buildings on 
proposed PCS frequencies. The initial tests 
were designed to measure RF path loss and 
multipath delay in an office building be- 
fore any office furniture was installed, The 
next tests measured RF attenuation caused 


CEILING 


24 


OdBd GAIN ReneS 


DISCONE 


84 
INCHES 


12' RG214 


RS232 COMPAQ SLT 386S/20 


one sample per second were taken by a 386 computer connected to the 
spectrum analyzer over an IEEE-488 bus. The signal generator and the 
receiver remained stationary to ensure that any change in received signal 
level was due to external sources. 


by office modular furniture and both con- 
crete and sheet-rock walls at 915MHz and 
1,915MHz, In this experiment, samples 
were taken at all accessible two-foot inter- 
vals on the eighth floor of the 1100 
Peachtree St. building. 

During the Campus PCS Office Trial, 
numerous hand-offs were made while the 
wireless telephone was motionless and, in 
many cases, while in clear view of cell sites. 


The exclusive SCREENMAKER feature oes not req iret ne Use Oo 
predetermined display modules or paging screens. 

Only the Uitra-Com PRO can completely program and recon- 
figure screens without software changes. 

Other systems claim "full programmability," but usually require 
firmware changes. Not Moducom: We claim it, and demonstrate it! 
Moducom helps you design operating screens for function, color, 
switch sizes and location...and much more, with the exclusive 
SCREENMAKER and CUSTOMIZER programs available only with 
the Ultra-Com PRO communications workstations.. 


| Check the facts before you buy. Then check the source: Moducom. 
Call or write for our literature package and free programming demo disk. 


February 1995 


MODULAR COMMUNICATION SYSTEMS, INC. 
13309 Saticoy St., No. Hollywood, CA 91605 
(818) 764-1333 e FAX: (818) 764-1992 
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Before NEC Sport II Pagers... 


Because your business shouldn’t be all business. 


Selling to people in gray flannel is great. But there’s Lightweight. Affordable. Very stylish. And they’ve 
a crowd cut from a different cloth that’s qa got NEC’s reputation for quality written all 
calling for pagers, too: moms and over them, Just the thing you need to heat 
seniors, kids and joggers, plus a whole up your pager sales. So if you’d like to 

lot more. That’s why NEC makes 


expand your pager business, start thinking 
Facts Sport™ II pagers. They’re color- in color...with NEC Sport II pagers. For 
ful, just like the people who buy them. more information, call 1-800-CALL-NMI. 


© 1994 NEC America, Inc. Nl E Cc 
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A variable that we had not considered was 
the effect of people and equipment moving 
about. Perhaps this movement could change 
propagation paths enough to cuuse hand-offs 
for a stationary user, 

Additional tests on the eighth floor in the 
L100 Peachtree St. building were made at 
866.5MEIz and 1,915MHz to observe path loss 
that may be caused by people in motion, 

The first phase of the testing was per- 
formed with the signal source and the re- 
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FREE TOWER 
LITERATURE 


O PLEASE fill in and 
mail this coupon for 
free information on 
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ceiver placed at a line-of-sight distance of 
38 feet. In the second phase, the receiver 
was placed 104 feet from the source; how- 
ever, there was no line-of-sight path, Ob- 
stacles such as walls and office furniture 
were in the path. Testing was done at the 
frequencies of 866.5MHz and 1,915MHz. 

An HP 8645A signal generator set to 
+19.9dBm outpul was connected to a 
broadband antenna 84 inches above the 
floor. (See Figure 2 on page 46.) The re- 
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to 400’ 
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™ Guyed to 1000’ 


In-house engineers 
design poles and tow- 
ers to your specifica- 
tions. Full range of fin- 
ishes with installation 
and leasing available. 
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Valley, Nobroska 68064 
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ceiver was an HP 8562A spectrum ana- 
lyzer connected to a similar discone an- 
tenna 84 inches above the floor. Samples 
of the received level at a rate of one sample 
per second were taken by a 386 computer 
connected to the spectrum analyzer over 
an IEEE-488 bus. The signal generator and 
the receiver remained stationary to ensure 
that any change in received signal level 
was due to external sources. 

In 24 hours 86,400 received signal mea- 
surements were collected. The samples 
were reduced to 1,440 points by averaging 
sixty samples for each minute. The aver- 
ages were used to plot the mean signal 
levels for the 24 hours. In addition, the 
difference between the highest and lowest 
samples during any minute was plotted to 
show the amount of signal deviation, 


Results 

Figure 3 on page 50 shows measurements 
taken at 866.5MHz using a line-of-sight path 
distance of 38 feet. The honzontal axis in- 
dicates the time of day from 0000 to 2400 
hours, and the vertical axis shows the mea- 
sured signal level in dBm. Trace A repre- 
sents the mean of one minute’s worth of 
samples and shows fairly constant levels 
from 1900 to 0700 hours (7 p.m. to 7 a.m.), 

On the other hand, when employees 
were on the floor from 0700 to 1900 hours 
(7 a.m. to 7 p.m.), the mean signal level 
varied from —43dBm to —37dBm, a 6dB 
swing. Trace B (with a vertical axis on the 
right) indicates the difference between the 
maximum and minimum levels in decibels 
recorded during each minute and shows a 
maximum deviation of S5dB. 

Results of a blocked signal path are 
shown in Figure 4 on page 50. The point- 
to-point distance between the source and 
receiver was 104 feet, but several concrete 
walls and an elevator lobby blocked the 
direct signal path. This plot is configured 
similarly to the line-of-sight graph with 
Trace A being the mean and Trace B the 
difference between maximum and mini- 
mum signals. Because the direct path was 
blocked, the signal path was propagated 
via reflections down hallways and around 
the central core of the floor. 

Because the propagation depended on 
reflections, the signal path was seriously 
disturbed when employees moved about on 
the floor, Minimum and maximum signal 
levels varied as much as 30dB. Changes of 
this magnitude were enough to cause 4 
stationary user to hand-off. Therefore. 
these two figures show the effects of em- 
ployee movement in the test area. Most 
employees are in the building between 8 
a.m. and 6 p.m., although night watchmen 
roam the halls during the night. The re- 
sults at 1,9ISMHz were almost identical 
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Introducing The VCR Trunking Radio 


Series From Standard Communications! 


Virsariury! Comparnty! Reuasury! 


I Promise you 
all three! 


bn 
Mark E. Thomas 
President CEO 
Standard Communications 
Corp 


HXS8OT+ 
10 Systents 
With Up To 

109 Groups 

The VCR Series is 
the industry's first 
trunking radio family 
utilizing technology 
that protects your 
needs, not ours! That's 
why we are the only 
manufacturer offering 
multiple protocol 
technology. You see, 
we don't manufacture 
trunking systems using 
one type of technology 
over another. 

We don’t believe in telling our 
customers which technology is better. 

In fact they're both good technologies 
depending on the application and the 
particular needs of the user. 

The VCR Series doesn’t care which 
technology you choose or even if you 
change your mind the day, week, month 
or year after you first purchased the radio. 
We have it all covered. That way, as your 
needs change (and they will) your radio 
equipment doesn’t have to! This is what 
Versatility means to us! 


Compatibility is another overlooked 
need of most radio users today. Not only 
compatibility with today’s radios and 
technology, but the ability of the radio to 


HINS82F 


10 Systems, 10 Systems | 
With Up To | With Up To ' 


109 Groups 


GXS810T 
10 Systems With 
Up To 10 Groups 


continue operating in the new environ- 
ment of data communications. 

The VCR Series gives you that 
advantage! Right now, you can begin using 
the latest advances in data communica- 
tions, saving your company hundreds of 
dollars each month. Data communications 
is here today. The only problem is there 
really hasn't been a radio made that truly 
was compatible with the fast paced 
evolution of data communications, until 
now.The VCR Series has been designed 
from the ground floor to be the first data 
compatible radio, giving you tremendous 
communications power you never 
had before! 


Reliability is one of the most 
important considerations you should have 
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when selecting a two 
way radio.And what 
makes the VCR Series 
$0 unique is the 
no-nonsense 3 year 
Warranty policy from 
Standard! Our 25 year 
history of manufactutr- 
ing radio products 
makes it possible for 
us to provide the 
protection you 
deserve for your radio 
equipment invest- 
ment, This unmatched 
Warranty policy is 
backed by our 
factories and family of 
dealers located 
throughout the world. 

The VCR Series 
Trunking Radios were 
designed especially for you! 

We Promise! 

We want you to try the new 
VCR Series mobile and portable 
trunking radios. 

Call right now on our toll free 
number, (800) 767-6695 to find out about 
our special trade-in program. 
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{0 Groups 


You may also contact us by fax or 
mail. Please write: 


’ Standard 
Communications 


Standard Communications Corp. 
Land Mobile Division 

P.O. Box 92151 

Los Angeles, CA 90009-2151 

FAX Number (310) 315-7197 


866.5MHz LINE-OF-SITE PATH LENGTH 38 FEET 


TIME OF DAY (HHMM) 


Figure 3. These are recorded signal measurements taken at 866.5MHz 
using a line-of-sight path distance of 38 feet. The horizontal axis indi- 
cates the time of day from 0000 to 2400 hours, and the vertical axis 
shows the measured signal level in dBm. Trace A represents the mean 
of one minute's worth of samples and shows fairly constant levels from 
1900 to 0700 hours (7 p.m. to 7 a.m.). On the other hand, when employees 
were on the floor from 0700 to 1900 hours (7 a.m. to 7 p.m.), the mean 
signal level varied from —-43dBm to —37dBm, a 6dB swing. Trace B (with 
a vertical axis on the right) indicates the difference between the maxi- 
mum and minimum levels in decibels recorded during each minute and 


TIME OF DAY (HHMM) 


Figure 4. A reception was conducted with a blocked signal path where 
the point-to-point distance between the source and receiver was 104 feet 
and where several concrete walls and an elevator lobby blocked the di- 
rect signal path. This plot is configured similarly to the line-of-sight graph 
(Figure 3) with Trace A being the mean and Trace B being the difference 
between maximum and minimum signals. Because the direct path was 
blocked, the signal path was propagated via reflections down hallways 
and around the central core of the floor. 
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shows a maximum deviation of 5dB. 


to those at 866.5MHz. 


Conclusions 
The indoor RF environment is highly 


volatile, Signal levels and RF paths con- 
stantly change as a result of the random 
movements of people and machinery such 
as elevators and automated mail delivery 
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EMR Corporation offers a complete line of bi and uni-directional enhancement 
systems to improve signal in areas such as large buildings, stadiums, hospitals, 


tunnels, mines, etc. 


EMA manufectures systems in the VHF, UHF, and high-UHF bands including cellular, 
800 and 900 MHz SMR and 930 MHz paging services. 


EMR menufactures complex in-building systems which handle any combination of 
bi and uni-directional services in the VHF, UHF and high-UHF bands. 


EMR manufactures specialized companian products for in-building systems including 
Yagi, exposed di-pole and enclosed circularly polarized antennas and singlo, dual 
and quadruple output F.F, linetaps. 


Contact the factory for assistance with design, detailed product information and for 


pricing and availability. 


EMR CORPORATION 
22402 N. 19th AVENUE 
PHOENIX, ARIZONA 85027 
TEL: 800-796-2875 - 602-581-2875 
FAX: 602-582-9499 


Circle (44) on Fast Fact Card 


February 1995 


equipment. This volatility can be further 
aggravated where RF loss through a floor 
is low. Given a line-of-sight path of 38 
feet between a signal source and the re- 
ceiver, the signal may change by as much 
as 5dB. Along a blocked path of 104 feet, 
the signal deviation can be as much as 
30dB. The effects that people in motion 
have upon signal propagation seem to be 
nearly the same on 866.5MHz and 
1.915MHz. 

Future personal communications serv- 
ices must be equipped with handoff algo- 
rithms to compensate for rapid fades 
caused by people moving within the build- 
ing. RF floor penetration differences will 
require the attention of the equipment 
manufacturer and the service provider that 
designs the specific system. 

First, the equipment manufacturer will 
need to optimize hand-off algorithms to 
respond to the rapid signal changes caused 
by volatile indoor multipath stemming 
from people in motion and the particular 
dimensions of some indoor areas. The al- 
gorithm will need to monitor sudden re- 
ductions in RF signal level and audio qual- 
ily to trigger a handoff only when quality 
is about to degrade to an unacceptable 
level. (The system vendor of our trial 
equipment developed and installed an al- 
gorithm that resolves both problems). 

Second, the system provider will need 
to be aware of the RF penetration in a 
given building. This information will be 
used when estimating the amount of 
equipment required to provide ubiquitous 
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Diversity reception controller 
helps radio system performance 


Part 1—Short-term (multipath) fading can fluctuate received signals as 
much as 50dB. Without an adequate fade margin or other solutions, high- 
speed data communications can be adversely affected or entirely ruined. 
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Figure 1. Long-term fading is caused primarily by distance and terrain. 
In general, as the distance between transmitter and receiver increases, 
the signal amplitude tends to decrease. Received signal levels tend to 
be stronger when the mobile receiver is on hilltops with a line-of-sight 
radio path to the transmitter. Signals are weaker when the line-of-sight 


Figure 2, Short-term (multipath) fading is caused by a physical charac- 
teristic of electromagnetic waves. A direct wave travels from the trans- 
mit antenna to the mobile receiver antenna. In addition, an incident 
wave strikes the ground close to the vehicle and reflects upward and 
into the receiver antenna. 


path is blocked by terrain. 


By Shane Fitzgerald 


The best criterion for evaluating radio 
system performance is the mobile user’s 
ability to communicate successfully, de- 
fined as meeting or exceeding a standard 
of performance. 

A radio receiver's ability to meet a per- 
formance standard is a function of the re- 
ceived signal strength, If the received sig- 
nal is at or greater than the level required. 


successful communication is possible. If 


the received signal is less than the re- 


Fitzgerald is RF design engineer at ElectroCom 
Communications Systems. Santa Fe Springs. 
CA, ElectroCom manufactures the ideal selec- 
tion diversity controller described in this two- 
part article. 


quired level, successful communication is 
hot possible. 

Short of equipment failure, there is only 
one reason for the received signal ampli- 
tude to fall below the required level: fad- 
ing. Fading is unquestionably the greatest 
cause of failed mobile radio communica- 
lions. Reducing the effects of fading leads 
to significant improvements in radio sys- 
tem performance. 

Two types of fading are present in the 
mobile radio environment, long-term fad- 
ing und short-term fading. 

Long-term fading is caused primarily 
by distance and terrain. In general, as the 
distance between transmitter and receiver 
increases. the signal amplitude tends to 
decrease. Received signal levels tend to 
be stronger when the mobile receiver is 
on hilltops with a line-of-sight radio path 


to the transmitter. Signals are weaker 
when the line-of-sight path is blocked by 
terrain. (See Figure | above left.) 
Long-term fading has a gradual effect. 
As a receiver moves through a radio 
system’s coverage area, the signal ampli- 
tude gradually moves up and down in re- 
sponse to distance and topography. The 
effects of long-term fading cannot be cor- 
rected at the mobile unit. Coverage defi- 
ciencies induced by long-term fading can 
be corrected only by changing the number 
or location of the radio sites, or by using 
on-frequency-repeater technology. 
Short-term (multipath) fading is caused 
by a physical characteristic of electro- 
magnetic waves, (See Figure 2 above 
right.) A direct wave travels from the 
transmit antenna to the mobile receiver 
antenna. In addition, an incident wave 
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“IT never opened the manual for my HP 8920A.” 


Either the new HP 8920A RF Commu- 
nications Test Set is easy to use, or 
the people who use it are particularly 
intuitive. 


We can't vouch for the latter, but 
there’s a lot we can offer about 


the former. Like what, you ask? Like 
the fact that virtually every RF test 
you'll ever need to do is available at 
the push of a front-panel button. 


The result? You get your job done 
faster. And better. Because the 

HP 89204 provides high-performance 
spectrum analysis, built-in encode/ 
decode capabilities for paging and 
trunking, and easy-to-use software for 
fast, repeatable, documented results. 
Speaking of pushing buttons, just 
push 1-800-344-3802 and ask for 
Ken or Charlie. They're two 
seasoned vets who can answer all 
your questions. They can also give 
you the details on how to get the 

HP 8920A for under $12,500. 

The HP 8920A — the end of manual 
labor. 
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Latest Enhancements 
¢ Variable frequency notch filter 
for SINAD (300 Hz to 10 kHz) 


¢ 5% power measurement 
accuracy 

¢ Signal/noise ratio 
measurement 


e Adjacent channel power 
measurement 


There is a better way. 
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Figure 3. When a mobile receiver moves through an area, large fluctuations In received AF 
amplitude result. These fluctuations are periodic and occur at half-wavelength intervals (6.9 
inches at 850MHz), The dynamic range of these fluctuations Is about 50dB. 


strikes the ground close to the vehicle and 
reflects upward and into the receiver an- 
tenna. The power in the reflected wave 


depends on the angle of incidence (©) and 
the ground's reflection coefficient. For 
average soil, the reflected wave’s magni- 


SemMncers-cOorRnsom 


MCS-100 SERIES 


The Gamber-Johnson MCS-100 Series is an economical alternative 
to consoles for mounting voice and data communications equipment 
in your Caprice or Crown Victoria. 


Our base is one piece, made of 3/16” electrostatically powdercoated 
steel. For safety, all edges are milled and corners rounded. Our 
design allows installation in minutes without 

drilling or modifying the vehicle. Our radio 

brackets are universal and simple to 

install and adjust. The 22 1/2” mounting 

surface gives you room for up to six sets of 

radio brackets, or a combination of brackets 

and a Gamber-Johnson MCS Series MDT or 

Laptop/Notebook mount. We even offer an 

adjustable armrest to assure an 

ergonomically correct work station. 


The simplicity and strength of our design 

provides a margin of safety unsurpassed in the industry, and ease 
of installation which saves you time and money. Of course, the 
MCS-100 system is air bag friendly when properly installed, and, if 
desired, may be upgraded to an enclosed console protecting your 
initial investment years into the future. 
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tude exceeds 0.9 when @ is less than 10° 
(which almost always is the case in land 
mobile communications), This small dif- 
ference in magnitude means that the re- 
flected wave’s amplitude will be similar 
to the direct wave’s amplitude. The mo- 
bile receiver responds to two sources of 
radio energy, the direct wave from a dis- 
tance and the reflected wave from the 
ground in close proximity to the receiver. 

When an electromagnetic wave strikes 
a reflector, its phase shifts 180°, a phe- 
nomenon known as specular or mirror- 
image reflection. These two waves, direct 
and reflected, interact to form a standing 
wave pattern of constructive and destruc- 
tive interference. 

Because it is impossible to see an elec- 
tromagnetic standing wave pattern of con- 
structive and destructive interference, it 
might be difficult to visualize. The water 
waves in a ripple tank demonstrate the 
phenomenon. (See Photo | on page 56). 

In the ripple tank, two small floating 
balls (located at the center of the two cir- 
cular patterns) are attached with strings 
to vertical oscillators on the bottom of the 
tank. As each ball oscillates up and down, 
it creates waves. Waves from the two 


MCS-100 SERIES 


For Information now 


eo CALL 1-800-GJ-MOUNT 1-800-456-6868 
@) Fax 1-800-WE-HELPP 1-800-934-3577 


Gemeer-cOoRMson 


Service & Solutions 
801 Francis Street, Stevens Point, Wisconsin 54481 
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LIGHTNING 


SOLUTIONS =i 


12-80VDC @ 50A 


BREAKDOWN 
TESTERS 


Lightning & EMP 
Protection ¢ 


VIDEO & 
TUTORIAL BOOK 


COPPER STRAPS 
& CLAMPS 


TO 80 KW 


STRIKE COUNTERS CHEMICAL 


30 POWER TO 480VAC = toweR/POWER/PHONE GROUND SYSTEMS 


HIGH CURRENT/ENERGY 4-23 GHz MICROWAVE TWISTED PAIR 
LOW CAPACITANCE SHUNT DOWNCONVERTERS (TO DS-3 RATES) 


SINGLE POINT 
GROUND PANEL LAN/VIDEO ENTRANCE PANELS 


0 VER 1500 “To Keep YOU Communicating... 
MODELS We Changed BLITZ To BLISS” 


200 STOCKED KPolyPhaser} 


CUSTOMIZATION Pee ee ob ince m 
-O. 9000 « 2225 Par 
A VAILABLE Minden, NV 89423-9000 i 
(800) 325-7170 
SINCE 1979 (702) 782-2511 Fax: (702) 782-4476 
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Photo 1. Because it is impossible to see an electromagnetic standing _- Figure 4. Signal amplitude at any given point ranges from 10dB above 
wave pattern of constructive and destructive interference, it might be _ the average value to 40dB below the average value. This distribution is 
difficult to visualize. The water waves in a ripple tank demonstrate the _ presented in its most useful form—Rayleigh paper. 

phenomenon, 


sources react with each other to form the sembles the direct and reflected radio- visible in the photo are the lighter shades 
standing wave pattern visible in Photo 1. frequency (RF) standing-wave pattern cre- of the crests and the darker shades of the 
This two-source interference pattern re- ated by two sources of radio energy, Clearly troughs of the standing-wave pattern. 


OLUTIONS 


New Revenue Sources 
CO Remote Monitoring O Remote Control O Telemetry 0 Voice & Page Alarming 


ULTRAc System SentriVoice & SentriDial 
B Industrial site monitoring & control @ Monitor alarms & alert over 
m PC based or status panel central radio or phone 
@ RTU's with up to 44 I/O points @ Autodialer - up to 120 numbers 
m@ Expandable to 1000+ locations @ NEMAcase with battery backup 
m™ Easy touse PC software m™ Respond via remote control 
. @ 2 minutes of voice storage 

Control Link — m@ Integrate with SCADA/Telemetry 
@ Point-to-point or multi-point = Automatically send pages 
@ Replace costly leased lines 9 
™ Integrated control/status panel Cost-effective solutions by a 
@ 40 inputs & outputs leading supplier of Radio 
m@ Use any two-way radio or wireline Communications Systems. Za E i = QO NJ. 


Zetron, Inc., Industrial Systems Division, 12335 134th Ct. N.E., Redmond WA 98052, Ph: (206) 820-6363 Fax: (206) 820-7031 
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How to enter the 
wireless world with 


profitability assured. 


Come for free! 


WirelessWorld Expo '95 


November 7-9, 1995 
Moscone Center 
San Francisco, California 


This is your opportunity 
to find some hard answers. In a 
conference program that nine out 
of 10 participants have said they'd 


either attend again or recommend 
to others. 

Return this form now for your 
FREE Expo Pass, plus complete 
information on the 
conference, hotels, special 
events and more. Or for 
more information, call Chris 
Lotesto TOLL FREE at 
1-800-458-0479, 


Also, experience the 
industry's most 
comprehensive 
conference. 

For the most complete 
WirelessWorld experience, the 
conference program could be the 
smartest $495 you'll invest this 
year. 


The fastest-growing event in 
wireless communications is coming 
to San Francisco this November. 
And you can be there absolutely 
FREE! 

Explore hundreds of exhibits 
featuring the latest products and 
services available to help you gear 
up for the exploding wireless 
communications industry. 

Wireless system operators, 
including PCS licensees, retailers, 
dealers, resellers, agents, large 
volume users, manufacturers— 
anyone whose future is affected by 
the new age of wireless data and 

voice communications—will find 
hundreds of profitable new ideas on 
the WirelessWorld Expo floor. 


From the top experts in 
wireless, you'll find surprising 
solutions to the challenges you're 
facing today—and will face 
tomorrow. Where is the cellular 
industry headed? What challenges 
do PCS licensees face? Will 
cellular and the new wireless 
carriers be able to co-exist and 
still make money? How much 
money can | make? 


Prime exhibit space 


is filling up fast! 
Contact Ms. Billi Famiglictti 
at E.J. Krause & Associates, 
301-986-7800 
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Wireless vor ter San Francisco, 


Finst Nanie_—_—_————— | 


Last Namé_—_——_——— 


Title. - = — _ = 
Company ——- 
Address ————— = S1te,___—_——_~ 


Ciy_ St 


Fak _ 


Telephone _—————— 


yorR vt RCHASISG ole 


Check One) F 
A 7 Make Finst Decrsient 


i heck One 
OUk TETEE I e 
ane y 5 Quner(PrevidenCROPaeines 


PHENIARY IL SINESS UPS 6 TDealer/Reiailer! 


Wricless System Operator Soles Agent 2 NPM aie Mana e Bik Role 

A771 Cobban {1  ManulManulC Superior chnician act ‘ 
Oo Pea 1-7 Consuttn) DO Turan es angst MS 
pa SMIIESME Carrier Analyst E A MISIDPALAN Managet 

ene Kami oh 


Wireless World Conference & Expo is organized by 
Intertec Publishing Corp. and EJ. Krause & Associates 


WirelessWorld Expo 195 
Conference & Exhibition 


Sponsored by: 
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The distance from maximum to mini- 
mum amplitude of the standing-wave pat- 
tern is one-half wavelength of the fre- 
quency of oscillation of the floating balls. 
Similarly, the distance from crest to crest 
or from trough to trough of short-term 
mobile radio fading is one-half wave- 
length of the radio waves’ oscillation. 

When a mobile receiver moves through 
an area, large fluctuations in received RF 
amplitude result. These fluctuations are 
periodic and occur at half-wavelength in- 
tervals (6.9 inches at 850MHz). The dy- 
namic range of these fluctuations is about 
50dB. Figure 3 on page 54 illustrates am- 
plitude variations that a moving vehicle 
typically might encounter. 

The distribution of short-term fading is 
a function of two random variables and is 
the sum of coherent sinusoidal waves of 
random phase and random amplitude. This 
sum describes exactly the mobile radio 
short-term fading phenomenon, which 
sometimes is referred to as Rayleigh fad- 
ing after Lord John William Strutt 
Rayleigh (1842-1919), a British physicist 
who first described the distribution. 

Signal amplitude at any given point 
ranges from 10dB above the average value 
to 40dB below the average value. This 


distribution is presented in its most useful 
form—Rayleigh paper—in Figure 4 on 
page 56. 

Rayleigh paper is an extremely useful 
tool for determining the percentage of prob- 
ability that a signal will be above or below 
the average value. Numbers across the bot- 
tom of the graph represent signal amplitude 
(with respect to the average value) in deci- 
bels; therefore, 0 is the average value. 

To find the percentage of probability of 
encountering a fade 20dB less than the 
average, follow the vertical —20dB line 
upward until it intersects with the diagonal 
line. Then read the graph directly to the 
left. In this example, there is a 1.0% prob- 
ability of encountering a fade of 20dB. 

Fade margin is an RF system design 
characteristic that indicates the system's 
ability to tolerate fades. It is expressed in 
decibels above the threshold where reli- 
able communication takes place. As long 
as the average RF signal amplitude is 
40dB above the level necessary for reli- 
able communications—a figure that rep- 
resents a 40dB fade margin—short-term 
fading will have no noticeable effect on 
the ability to communicate. Unfortu- 
nately, maintaining a 40dB fade margin 
in the field is practically impossible. 


When a given geographic area’s fade 
margin is 20dB, 1% of the locations 
within the area will have RF amplitude 
below what is required for communica- 
tion. If the fade margin is 10dB, then 10% 
of the locations will have RF amplitudes 
below that required for communications. 

For voice communication via radio, fade 
margin can be translated directly into sys- 
tem reliability because short-term fading 
effects on voice communication are more 
of a nuisance than a serious problem. The 
mind’s processing power enables a listener 
to understand a voice message despite oc- 
casional noisy pops and hisses. 

Short-term fading is extremely destruc- 
tive to high-speed data communications. 
What the ear would endure as one little 
pop or a hissing sound may destroy sev- 
eral hundred bits of information, A mo- 
bile unit traveling at [Smph through a 
stationary environment will encounter 38 
fades per second, and more if the environ- 
ment includes moving objects such as 
trains, aircraft and automobiles. If these 
fades sink below the receiver's data re- 
covery threshold, successful data recep- 
tion becomes nearly impossible. 

Next: How the integrity of data communications 
can be protected in a fading environment. BR, 


TwinPack®2 MAXIMIZES TELECOM POWER 
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PCPs TwinPack2 is a compact power system 
ideal for telecom systems with limited space and 
high power requirements. Each TwinPack2 
system consists of two modular, lightweight, 
switchmode rectifiers that plug into a total front- 
access mounting shelf. The modular rectifiers 
have input/output connectors for quick and easy 
installation and operation, and offer such 
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For complete product Cc 
literature, call or 
fax us today! 


advantages as N+1 redundancy, hot plug-in, 0.98 
power factor, 88% efficiency, and wide AC input 
voltage and frequency ranges for both domestic 
and foreign applications. Critical floor space is 
maximized by stacking mounting shelves directly 
on top of each other without the need of space 
or heat deflectors between shelves. 


Rectifier Module Ratings (22 Ibs ea.) 
-48 Volt 50 Amp 

+24 Volt 100 Amp 

UL Listed 

8-3/4" H x 23" W x 15" D Shelf 
Meets FCC EMI Standards 

Meets Bellcore TA-NWT-001089 and 
TR-TS¥-000947 

Meets JEC-555-2 

Passed Seismic Testing of Bellcore 
TR-NWT000063 and Pacific Bell/ 
Nevada Bell Seismic Publications. 


power conversion products inc. 


forty two east street p.o. box 380 
crystal lake, illinois 60014 


phone 1-800-447-3484 fax 1-800-526-2524 
international phone 1-815-459-9100 international fax 1-815-459-9118 
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Figure 2. This is the equipment configuration used to measure modulation sensitivity. This pro- 
cedure is to be followed when running performance checks on the transmitter as described In the 


text. 


ing circuit provides for special characteris- 
tics thal permit repeatable measurements 
on speech signals. The modulation den- 
sity meter’s scale is calibrated from 0 to 
10 density units (DU), A modulation den- 
sity of about 5DU would be considered 
good. Excessively clipped signals would 
register on the high end of the scale, and 
under-clipped signals would read on the 
low end. So, the target is five or six den- 
sity units with speech modulation, 


Measurement instrument 

The instrument used to measure modu- 
lation density is available as a standard 
feature of the Helper Instruments model 
SM-1000 service monitor. (See Photo 1 
on page 8.) A new option of the SM- 1000 
is the TEK Meter by Tektronix, 
Beaverton, OR, which combines oscillo- 
scope and digital multimeter (DMM) fea- 
tures for a powerful troubleshooting tool 
in itself. 


Modulation sensitivity 

While on the subject, I would be remiss 
without mentioning the test procedure for 
modulation sensitivity, This procedure al- 
ways should be used when running perfor- 
mance checks on the transmitter. 

The specification for modulation sen- 
sitivity is printed in all good service 
manuals for radio communication trans- 
ceivers. The setup for the procedure is 
shown in Figure 2 above. The procedure 
is as follows. 

(1) Set the audio generator to 1,000Hz. 
With the transmitter keyed, increase the 
audio generator level until the modulated 
signal is well into clipping. 

(2) Set the peak deviation control for 
rated system deviation (+5kHz). 

(3) Reduce the level of the audio gen- 
erator until the deviation meter reads 60% 
rated system deviation (+3kHz). 


(4) The modulation sensitivity is then 
read as the voltage on the audio voltmeter. 

Typical modulation sensitivity specifi- 
cation figures are 100mV, give or take a 
few decibels. Poor modulation sensitivity 
indicates lack of gain somewhere in the 
transmitter speech circuitry ahead of the 
clipper. A transmitter with poor modula- 
tion sensitivity still can produce rated peak 
deviation with a fully clipped signal. How- 
ever, the modulation density of such a 
transmitter will be poor. 

Incidentally, most technicians do not set 
the peak deviation to the full +5kHz. Usu- 
ally, it is set to about +4.5kHz—especially 
when continuous tone-controlled squelch 
system (CTCSS) tones are used. 

The point is this: If you simply check 
for peak deviation with constant-tone 
modulation, you are not getting the whole 
picture. Check the modulation with real 
speech signals. The best way to check 
modulation with speech signals is with 
the modulation density meter. 


Standardization 

This brings up a point. Why is there no 
standard for modulation density or some 
equivalent unit for setting the audio levels 
in a transmission system for proper speech 
modulation? A similar standard for vol- 
ume units (VU) was developed years ago 
for setting of speech and music program 
levels on wire lines properly using a VU 
meter. 

Bill Detwiler’s work certainly should be 
considered in the development of a stan- 
dard for such measurements for land mo- 
bile radio. Maybe the DU should be called 
Detwiler unit instead of density unit! 
Maybe engineers who develop and set 
standards will provide some input. 

Until next time, stay tuned! 
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A backlog of applications and ideas 


By Robert H. Schwaninger Jr. 


There is a backlog of more than 40,000 
specialized mobile radio (SMR) applica- 
tions sitting, neatly stacked, at the FCC's 
Licensing Division in Gettysburg, PA. 
The FCC's latest “Speed of Service Re- 
port” indicates that an average applica- 
tion for 800/900MHz band trunked facili- 
ties will take 398 days to process. Other 
applications for 800/900MHz band li- 
censes, including paging. will take about 
175 days to process. 

Since the creation of this backlog, and 
during its geometric rise from annoying 
to critical proportions, questions have 
been asked throughout the industry as 
to the cause of the collapse of applica- 
tion processing. Why did the problem 
occur? Why has it not been alleviated? 
What can radio systems operators do 
about licensing for the duration of the 
problem? 


Schwaninger, MRT s regulatory consultant. is a 
partner in the law firm of Brown and 
Schwaninger, Washington. DC. He is a member 
of the Radio Club of America. 


The FCC has long complained that it 
lacks adequate resources to do its job. 
Given this time-honored excuse for slow 
service, one must first explore whether 
the problem is simply money. It could 
be that the FCC's staff was simply over- 
whelmed with enhanced SMR (ESMR) 
applications, speculator applications, 
assignment applications arising from 
consolidations among system operators 
and other applications that reflect this 
overheated portion of the telecommuni- 
cations marketplace. In fact, as many as 
half of the applications held in the back- 
log may be the work of applications 
mills and other independent speculators. 

Yet, the “inadequate resources” ex- 
cuse falls apart in view of the evidence. 
The FCC lists Nov. 8, 1993, as the pro- 
cessing date for all “wait list” applica- 
tions, regardless of region. This means 
all applications entered up to and in- 
cluding Nov. 7, 1993, have been pro- 
cessed. If the problem were simply 
money, the processing of applications 
would not be equal across regions. Re- 
gional processing teams work at their 
own pace, with California applications, 
for example, usually lagging behind. 


1994 WirelessWorld 


Tapes and Materials Available 


Every conference session at WirelessWorld '94 is sure to provide valuable information that is pertinent 
to your company's future in the wireless telecommunications industry. Every session of WirelessWorld 
‘94 is critically important, and now you can be there! 


NOW YOU CAN GET IT ALL! 


The WirelessWorld '94 experience is available on high quality audio cassettes. Three fact filled tracks 
(Networks, Wireless Issues and Sales & Marketing) of five sessions each cover topics like Fraud, 

CDPD, Intelligent Networks, Wireless LANs, Pioneers Preference, Standards, Wireless Applications, 
Microwave Displacement, Regulatory, PDAs, Batteries, Selling Digital, Seamlessness & much more! 


WIRELESSWORLD TAPES SET THE INDUSTRY COURSE 


FOR THE FUTURE. 


These valuable tapes allow you to experience Wireless World '94 at your convenience. Enjoy these 
cassettes in your car, home or office. Plus, the session handouts make excellent presentation material for 


sales meetings and company strategy sessions. 


RESERVE YOUR SET NOW. 


You can order your set of WirelessWorld '94 tapes by phone, fax or mail. You may purchase an indi- 
vidual track or the entire set of tapes. Plus, extra conference manuals containing all handout materials 
from the speakers are also available for a limited time. Only prepaid orders can be accepted. 
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Please check your selection: 
(Prices include shipping & handling) 


Conference Manual $110.45 U.S., 
$141.45 Inter. 
Entire Set of Tapes $252.00 U.S., 
$315.00 Inter. 
Entire Set of Tapes w/ Manual $362.45 U.S., 


$456.45 Inter. 


Opening & Closing General Sessions and 
Keynote Speaker $36.00 U.S.., 
$45.00 Inter. 
Track 1-Networks & Technology 
$72.00/6 tapes U.S., $90.00 Inter. 
Track 2-Wireless Issues $72.00/6 tapes 
U.S., $90.00 Inter. 
Track 3-Sales & Marketing $72.00/6 tapes 
U.S., $90.00 Inter. 
Individual Tapes $12.00/tape U.S., 
$15.00 Inter. 
(list seminars requested below ad) 


Subtotal Price $ 
*Sales Tax $ 


TOTAL AMOUNT 


Payment or credit card information must accompany order. 
Make checks payable in U.S. dollars to INTERTEC PUBLISHING. 


My check is enclosed. 
Please charge to my credit card. 


Visa Mastercard American Express 

Acct. # Expires 

Signature 

Ship to: 

Name 

Company 

Address 

City State Zip 

Phone ( ) 

MAIL TO: WirelessWorld '94 Tapes Order by credit card 
ATTN: Chris Lotesto TOLL FREE 
Intertec Publishing 800-458-0479 


55 E. Jackson #1100 FAX: 312-922-1408 


Chicago, LL 60604 


ENCLOSED $ 
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*CA7.25% (LA 8.25%. SF 8.50%); CO 3.8% (Green- 
wood 6.8%); IL 6.25%: KS 6.5%: MI 6%: MN 6.5%: NE 
5% (Omaha 6.5%); NJ 6%: NYC 8.25%; NY ST 4%: OH 
5%: PA 6%; CANADA 7% 
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The fact that the earliest applications 
pending for each region were entered on 
Nov. 8, 1993, means that a policy deci- 
sion must, in part, be responsible for 
the backlog. 

The FCC apparently has been antici- 
pating rule changes that might affect the 
way the applications are processed. The 
backlog was created to suspend process- 
ing during the rulemaking. It is curious 
that this suspension of processing serv- 
ices was accomplished without the ben- 
efit of public statement, rulemaking or 
public comment. 

The FCC’s intentions can be deduced 
from its rulemaking proceedings that af- 
fect the nature of SMR licensing. It is 
evident that the commission has some 
interest in using auctions to assign 800/ 
900MHz band licenses. If the FCC were 
to process the pending applications un- 
der the rules in effect when they were 
filed, the agency would be “giving 
away” inventory that otherwise might be 
sold later to the highest bidder. 

The pending applications reflect a non- 
regional approach to SMR licensing, 
without regard to Rand-McNally-defined 
“Major Trading Areas (MTAs) or “Basic 
Trading Areas” (BTAs) or any other 


market-coverage-based approach to li- 
censing. Instead, the 40,000 applications 
are for systems designed to fill in the 
radio coverage for areas not blocked by 
existing facilities, regardless of where 
the Rand-McNally map-makers might 
believe contiguous markets to exist. 


It is evident that the 
commission has some 
interest in using 
auctions to assign 800/ 
900MHz band licenses. 


If the FCC were to use its proposed 
auction and market-based licensing for 
SMR systems, it would save money be- 
cause issuing blanket market-based li- 
censes greatly reduces administrative 
costs. Moreover, the agency would re- 
ceive a small amount of money as auc- 
tion proceeds. The FCC also may elimi- 
nate its burden of wait-list management 


The Kink Is Dead. 


Working with corrugated cable can be a royal pain. 
It kinks. It’s not flexible. It can cost you time 


and money. 


LMR Coaxial Cable won’t kink. So, your system 
installs much easier, and you’ll save money. You’!l 
get the optimum performance you expect, with 


comparable loss. 


You'll find it in a size just right for your next 


installation. Call: 


1-800-TMS-COAX 


for a distributor near you. 


Long Live LMR. 


The No Kink Cable. 


and much of its loading count oversight 
responsibility. It may practically elimi- 
nate the effect of applications mills, too. 
In sum, it would reduce its burden in 
regulating the spectrum, an achievement 
that says, in effect, that administrative 
efficiency equals public interest. 

What is lost in the FCC’s “equation” 
is harm caused to the public through the 
suspension of the application-process- 
ing procedures, which results in spec- 
trum not being used to serve the public. 
Through its effort to save administra- 
tive costs and to make auction dollars, 
the FCC has denied necessary spectrum 
to operators that legitimately want to 
use the channels to serve the public. 

Beneath all of the agency’s machina- 
tions lurks the effect that the backlog 
has had on larger ESMR operators vs. 
smaller operators. Interpreting in a 
strange way its recent order imposing a 
moratorium (“freezing”) on the accep- 
tance of SMR applications, the FCC has 
declared that the freeze does not apply 
to applications supported by waiver, i.e. 
applications for wide-area system li- 
censes. The FCC’s efforts are calculated 
to favor larger ESMR operators over 
smaller analog operators. 


P.O, Box 5039, Wallingford, CT 06492 
(203) 949-8400 * FAX: (203) 949-8423 
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_ MasterCharger 6 


A New Concept in Chargers 


- Now You Can Charge 6 Different Batteries Simultaneously! 


MasterCharger 6. . . a revolutionary new charger that can charge 
six different batteries simultaneously, with different voltages and 
capacities — nickel cadmium or nickel-metal hydride.. -it doesn't make a 


_difference!.In addition, you decide which batteries you wish to charge: 


Motorola, Yaesu/Vertex, Kenwood, Icom, Standard, Maxon, Kyodo, Relm, etc: 

You can mix different manufacturers and if at a later date, if so desired, you 
can change one or all six positions. to Tears other manufacturers 
of transceivers. | 
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Regulating technology 


Indeed, even the backlog itself favors 
larger operators, the same ones that 
might benefit from auctions and mar- 
ket-based licensing. Therefore, if the 
true motive for halting location-based 
license application processing is to set 
the stage for auctions and MTA license 
applications, the FCC clearly is favor- 
ing the largest operators. Add to this 
mix the notion entertained by the FCC 
that it might approve forcing analog 


Who asked for 


a test unit with 
big features 
and a little price? 


UL. 


Value added. They're the 
“buzz words” for the 90's. 
And the test equipment 
business is no exception. 


So when you told us 

you needed a reliable 
Communications System 
Analyzer that was packed 
with features but lean on 
price, we listened. Then we 
built the R-2550. For testing 
two-way conventional radios, 
there’s i = 

simply 

no better 

value on 

the 

market. 


Call Communications — 
Test Equipment today at: 


1-800-235-9590 Ext. 23. 
The R-2550 — 


HE 
from Motorola, TEST 


priced from ou. tan 
$8,695.* RUST 


(MA) MOTOROLA 


“From $286/mo. on a 36-mo. lease. 


SMR operators to migrate from frequen- 
cies coveted by ESMR operators, and 
the trend is painfully clear. 

It has been difficult to advise analog 
SMR system operators during this time. 
Their applications either are held in the 
backlog or are frozen out of the FCC’s 
processing altogether. The FCC’s ac- 
tions are calculated to harm the analog 
SMR industry while favoring the agency 
itself and only the largest system opera- 
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tors. Meanwhile, the agency is silent as 
to its true motives, leaving the industry 
to guess and to speculate each time a 
business decision must be made or an 
investment must be considered. 

This situation indicates the FCC’s 
continued blind adherence to the axiom 
that “What is good for the FCC is good 
for the public.” What the FCC seems to 
forget is that the public is best served 
by a free and open marketplace, where 
the small may become larger through 
improved service, spectrum opportuni- 
ties, competilive pricing and special- 
ized knowledge of the market. Such a 
marketplace cannot be constructed us- 
ing a centralized approach that favors 
administrative efficiency over service, 
consolidation over decentralization and 
networks over hard work. 

This industry has been long served by 
the entrepreneurial spirit of the thou- 


This situation indicates 
the FCC’s continued 
blind adherence to the 
axiom that ‘What is 


good for the FCC is 
good for the public.’ 


Pelee PF WTP 


sands of operators across the country 
that deliver services to the majority of 
the public. The FCC’s actions chill the 
independent spirit of these same opera- 
tors without benefiting the nation ex- 
cept for saving a little administrative 
time and making a paltry sum in auction 
dollars. The return is too small for such 
a large price. 

The small analog SMR operators 
should fight, and fight hard, to preserve 
their rightful position in the market. 
This is no time to give up. The FCC 
must be made to recognize that the in- 
dustry is not merely a small collection 
of billion-dollar conglomerates, but a 
chorus of individual, hard-working, 
telecommunications professionals who 
are entitled to keep the fruits of their 
labor, without undue government inter- 
ference or favoritism. If the largest 
ESMR operators do not approve, po- 
litely remind them that they chose to 
compete in a mature market with an 
established playing field, and that fair- 
ness requires that the rules be the same 


for all. 
a) 


ews 


Allegations of perjury lodged 
against Nextel 

In pleadings filed with the FCC on Sept. 
16, 1994, Edwin Fowlkes, a finder who 
has targeted an SMR license held by 
Nextel, Rutherford, NJ, alleged that 
Nextel’s regulatory counsel, Joel Margolis, 
committed perjury before the FCC and 
attempted to suborn perjury from a tower 
operator, L. Joseph Clinton, president of 
Clinton Tower Service. 

According to the documents filed before 
the FCC, Fowlkes claims that Joel 
Margolis attempted to get Clinton to 
change his earlier testimony in support of 
Fowlkes’ finder’s preference request, to 
State that the subject station was con- 
structed. Then, when Clinton repeatedly 
refused to cooperate with Margolis and 
Nextel, Margolis went before the FCC and 
claimed that construction had occurred, the 
document reads. 

Fowlkes’ allegation of perjury is sup- 
ported by two affidavits signed by Clinton, 
who also claims that Margolis and other 
Nextel employees have conspired to com- 
mit perjury and to get Clinton to join the 
conspiracy. 

Fowlkes’ petition asks for a favorable 
ruling on his finder’s preference, prosecu- 
tion of Margolis and a commission inves- 
tigation into whether Nextel possesses the 
character qualifications to be a commis- 
sion licensee. 


Motorola donates radio equipment 
to university electronics program 
Motorola's Land Mobile Products Sec- 
tor, Schaumburg, IL, donated seven radio 
base stations to the Southern Illinois Uni- 
versity at Carbondale Electronics Tech- 
nology Program in its College of Techni- 
cal Careers. The base stations will be used 
to train students about the design, fea- 
tures, electronic components and servic- 
ing of increasingly sophisticated radio 
communications systems. 


Trilogy selects Electronic Products 
as manufacturer’s rep 

Trilogy Communications, Jackson, 
MS, has selected Electronic Products, 
Hartland, WI, as its exclusive manu- 
facturer’s representative for Illinois, 
Wisconsin, Michigan and Indiana. Tril- 
ogy is entering the wireless communi- 
cations market with 500 Air-Cell low- 
loss transmission line in the popular 
sizes. Typical applications will include 
base station, cellular site and PCS fixed 
installations. 


The “Dr.” I 


The New “DR” Series DC Remotes 


Whether you're delivering a new DC remote system or curing an ailing 
one, the new DR series remotes from CPI are the right prescription. 
The DR's sleek new styling and impressive features are just what the 
Doctor ordered. 
Features include: 

*Dip switch selection of control current format. No adj. pots or PCs needed. 

*2 watts of speaker audio, 

*True Parallel PTT indication. 

«Line continuity sensor. 

«Can operate off of 12 VDC. 


*Parallel cross mute. 
«Optional Wall mount kit. 


Call now to receive current pricing and 1186 Commerce Drive * Richardson, TX 75081 
specification sheets. {214) 437-5320 « FAX (214) 437-5360 « (800) 869-9128 
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Warrmerers, Evements, Arrewvators & Loans 


@ In Stock 
@ Best Prices 
@ Quick Service 


We earned our position 
as the leading Bird 
distributor with a big 
inventory, good prices 
and quick service. We 
would like to earn your 
business... call today. 


TOLL-FREE (800) 877-7979 


2050 South Bundy Drive 
Los Angeles, CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 
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News 


Modular Communications completes installations for forestry service 


Modular Communications Systems 
(Moducom), North Hollywood, CA, has 
completed installation of Ultra-Com Pro 
communications consoles for the Modoc 
National Forest Service, Alturas, CA, 
and the Mendicino National Forest, 
Willows, CA. The five-position Modoc 
system and the four-position Mendicino 
system feature the Ultra-Com Pro with 


touchscreen displays. The proprietary 
Screenmaker and Customizer programs 
allow the user to design screens and 
operaling parameters for specific sys- 
tems and procedures. 

The console is 486-based, supported by 
Intel’s 16-bit 8097 microcontroller. Inde- 
pendent microcontrollers make it possible 
for workstations to operate independently. 


E.F. Johnson wins two orders 
for 220MHz equipment 

E.F. Johnson, Burnsville, MN, has re- 
ceived a $1.9 million equipment order 
from Tribell Communications, Carson 
City, NV, and MacMillan Communica- 
tions, Davie, FL, for the joint venture de- 
velopment of a multi-state, narrowband 
radio communications system using the 
220MHz-222MHz frequency band. 

Tribell and MacMillan plan to develop 
a spectrum-efficient network that will al- 
low mobile radio dispatch operators to 
maintain communications with fleet users 
traveling from southern Florida to western 
Texas. The Tribell/MacMillan group has 
100 channels under construction in Texas, 
and plans to construct 75 channels in 
Florida. 

The joint venture will do business in 
Indiana, Pennsylvania, Nevada, Anzona, 
Utah and California, and the group says it 
plans further expansion in 1995 when ad- 
ditional licenses become available. 

E.F. Johnson received an order from 
Pagers Plus Cellular, Walnut Creek, CA, 
for 220MHz radio systems equipment 
infrastructure to be used in the develop- 
ment of 82 narrowband systems nation- 
wide. The systems will be used mainly 
for dispatch service similar to that of 


THE 5921 — PERFECT FOR HIGH NOISE ENVIRONMENTS. 
Shure’s new 592T handheld electret condenser micro- 


specialized mobile radio (SMR) opera- 


phone is the only land mobile microphone with patented 
mio as The 5921 also has 


low sensitivity to hum and low susceptibility to radio-fre- 
quency at da I this provides crisp and clear com- 


munication — 


even in the noisiest environments. 


Like all Shure ModuLink” microphones, the 592T features 


a Million Cycle Plus™ leaf- 
free use and a virtually i 


switch for longer, trouble- 
tructible Armo-Dur*® case. 


MODULINK® TECHNOLOGY — MAKES CONNECTION AND 
CORD REPLACEMENT A SNAP. 


The 5927 is part of Shure's f+ 
ed ModuLink System 1. Mcchlor 
cordsets allow 


592T to plug 


instantly into virtually all popular 
i ak with no hard- 


wiring, making installation and 


Modular plugs snap quiddy ity 


cable replacement literally a snap. te base a the manghore 


BUILT BY SHURE MEANS BUILT TO LAST. 
You'll be able to see and fee! the quality of our micro- 


phones as soon as 


pick one up. No microphones 


are tested tougher, last longer or perform better. 


call 1-800-25-SHURE. 


The 590T trorsistor amplified dynamic (left) 
ard B8STT continuous tone {right} microphones 
cre «iso port of the Modulink System | 


For more information 
about Shure ModuLink 
i , cordsets and 


SHURE’ 


The Sound of Professionals... Worldwide, 
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tors, and some systems will provide 
telephone interconnect capability for 
end users. Pagers Plus will build sys- 
tems at 65 locations in 20 states, the 
first in Dayton, OH. 


Glenayre chooses Trimble’s GPS 
technology for paging network 

Trimble Navigation, Sunnyvale, CA, 
has been awarded a $2 million contract 
to provide Global Positioning System 
(GPS) timing technology to Glenayre 
Technologies, Charlotte, NC. Trimble’s 
antennas and receivers will be inte- 
grated with Glenayre’s paging and wire- 
less communications network equip- 
ment to provide precise synchronization 
of RF simulcasts used in digital paging 
services. 

The agreement is Trimble’s largest to 
date to supply GPS technology for use 
in wireless paging and communications 
networks. During the next two years, 
Glenayre will install several thousand 
custom Trimble Acutimell GPS mod- 
ules on transmitter controller towers in 
its GPS-C2000 network control system. 
the Acutimell modules will synchronize 
Glenayre’s transmitter controllers using 
GPS technology, allowing paging net- 
works to operate more efficiently. 


ElectroCom wins Wisconsin 
communications system contract 

ElectroCom Communication Systems, 
Santa Fe Springs, CA, has won a contract 
for phase 1 of a statewide mobile data 
communications system (MDCS) in Wis- 
consin. The Wisconsin State Patrol and the 
Wisconsin Department of Transportation 
have begun implementation of a six-site 
radio network. The system will use 
ElectroCom’s newly developed diversity 
reception controller, a device designed to 
reduce the destructive effects of multipath 
fading, resulting in improved radio signal 
reliability and coverage. 

The six radio sites included in phase | 
are expected lo provide coverage of more 
than 5,000 square miles. Additional sites 
will be added under the provisions of the 
multi-year contract with ElectroCom as 
needs and funds dictate. 


Selectone makes new appointments 

Selectone, Hayward, CA, has appointed 
Graham Radio, Reading, MA, as a dis- 
tributor for the New England area. Gra- 
ham Radio has been a distributor of com- 
munications accessories in the New Eng- 
land states for the last 30 years. Selectone 
has appointed EME IV, Williamsburg, VA, 
as its manufacturer’s representative for 
Virginia. EME IV is a family-owned busi- 
ness that was founded in 1980. 


Simmonds Communications 
to acquire Intelatech 

Simmonds Communications (SCL), 
Toronto, Ontario, Canada, has entered into 
a letter of intent to acquire all of the out- 
standing shares of Intelatech, Mississauga, 
Ontario, Canada, for $2 million plus an 
earn out to be based upon the future profit 
performance of the company. 

The initial payment will be satisfied 
through the issue of common shares of SCL. 
The completion of the transaction is subject 
to due diligence investigation, regulatory 
approval, final negotiation and legal docu- 
mentation and the approval of the Board of 
Directors of the companies involved. 

Intelatech is a manufacturer’s technical 
stocking representative for both semicon- 
ductors and passive electronic components, 


PolyPhaser celebrates 15 years 

PolyPhaser, Minden, NV, celebrated 15 
years in business Oct. 1, 1994, From its 
start in a Florida garage, the company has 
progressed to a 53,000 square-foot manu- 
facturing plant in Nevada. More than 
2,500 products are available, as well as 
lightning protection books, videos and on- 
site consulting services. 


Positive Communications brings MessageWatch to mass market 


Retailers carrying products from Posi- 
tive Communications, Pleasanton, CA, 
will be the first in Los Angeles and New 
York to receive the Seiko Message Watch. 
The product looks like a standard wrist- 
watch but contains a miniature FM radio 
data chip capable of receiving a variety of 
information services, such as paging mes- 
sages, voice mail notifications, weather 
forecasts, Dow Jones closings, local sports 


scores and daily lottery numbers. As a 
timepiece, the MessageWatch self-adjusts 
at least 36 times per day to the U.S. Bu- 
reau of Standards’ atomic clock. 

Positive Communications will begin 
selling the MessageWatch in Los Ange- 
les and New York in October, and it is 
expected to be available in the top 20 
U.S. metropolitan markets by the end of 
1995, 


Everon Mobilcom, Everon America announce joint venture 


Everon America, Jackson, MS, and 
Everon Mobilcom, Seoul, Korea, have 
formed a joint venture to manufacture 
and sell Everon products in the western 
hemisphere. Everon Mobilecom will 
continue to market and sell Everon 


products in the Asian and European 
markets using its offices in Seoul, Hong 
Kong and Beijing. Everon America will 
market and sell Everon products to the 
United States, Canada and Latin 
America. 


Thomas Wheeler to speak at WIWC breakfast meeting 


Women in Wireless Communications 
(WIWC) will hold its first meeting of 
1995 in conjunction with Cellular Tele- 
communications Industry Association's 
(CTIA) Wireless ‘95 in New Orleans. 


Keynote speaker Thomas Wheeler, presi- 
dent of CTIA, will address the group. The 
meeting will take place Thursday, Feb. 2 
at 7:30 a.m. in rooms 12 and 14 of the 
convention center. ny 


THEY'RE CHANGING 


THE RULES! 


First, the FCC waived SMR rules—which allowed unprecedented 
hoarding and monopolistic acquisition of channels. Now the 
FCC is proposing changing more rules—which could force 
SMR operators to relocate their customers and lose 
their frequencies by auction. If things continue, the 
small SMR operator will be driven out of business. 


SMR WON (Specialized Mobile Radio Wireless 
Operators Network) is the only industry 
watchdog fighting to protect the invest- 
ments of independent SMR operators 
nationwide. And we want you to 
be involved in the rule making. 


Call the SMR WON 
Hotline today. Don’t let 
them change the 
rules and put you out 
of the game! 


SIVIRWON 


1-800-906-7144 
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N ew products 


Cable fault locator incorporates waveform data storage 


Riser-Bond In- 
struments’ model 
1220 time domain 
reflectometer, cable 
fault locator, lo- 
cates and identifies 
cable faults and 
conditions in all 
types of metallic 
cable. Riser-Bond's 
Super-Store wave- 
form data storage 
feature provides 
storage of the entire 
cable under test and 
all waveform information. A high-sensitivity and multiple pulse 
widths package, formerly an option, is now a standard feature on 
the model 1220. A built-in printer documents the waveform, 
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Alpha entry software supports multiple environments 


Pagemate [I alpha entry software from Miracom Technolo- 
gies sends messages to alpha pagers. The software is available 
in DOS, Windows and Novell LAN versions. Pagemate II sup- 
ports access to multiple paging services with separate modem 
initialization for each. The software supports multiple languages, 
direct call, group calls and canned messages. 
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Need a remote that 
looks as good as 
it performs? 


Call Zetron to 
find out why 
we're #1 in LTR® 
compatible 
remotes. 


ZETRON). 


Zetron, Inc. 

12034 134th Ct NE, PO Box 97004 
Redmond WA 98073-9704 

Ph: (206) 820-6363 Fax: (206) 820-7031 


LTR® is a registered trademark of E.F. Johnson. 
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Readers’ choice 


Of all the new products and services in the June 1994 
issue, the ones reprinted here generated the most reader 
requests for additional information. If you missed them the 
first time, here is your opportunity to acquire more infor- 
mation on them. Just circle the corresponding Fast Fact 
Card number on the card found in the back of this issue and 
mail the card to us. 


Portable, mobile units use digital SMR services 


Motorola Land 
Mobile Products’ 
Lingo phone se- 
ries includes the 
multi-service 
L3000 portable 
phone with flip 
and the LM2000 
multi-service mo- 
bile phone. The 
units connect us- 
ers to voice dis- 
patch, wireless 
phone, Message 
Mail and data 
services that are 
available on the 
Motorola Inte- 
grated Radio Sys- 
tem (MIRS). The ; 
L3000’s features include an alphabetical directory, quick 
scroll and user programmability, all from the keypad. The 
LM2000’s features include hands-free operation, speed di- 
aling and illumination of the keypad, LCD and handset 
cradle for nighttime use. 

Circle (500) on Fast Fact Card 


Mobile radios allow optional dualband operations 


The TK-630, 
TK-730 and TK- 
830 “30 series” 
mobile radios fea- 
ture dualband, 
dual contro] head 
options. The prod- 
ucts feature PC 
programmability, 
rotary controls, 
front-mounted 
speakers and have 
backlit keys. The 
dualband option allows one control head to control two 
bands, thus allowing VHF and UHF transmissions from 
one radio. The dual control head option allows communi- 
cation from two locations in a large vehicle. The radios, 
from Kenwood Communications, have full-featured con- 
trol panels with a 12-digit, alphanumeric LCD and 32 
channels divided into two groups. 
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Specialized cables combine low loss, high shielding with high flexibility 


LMR-240-UltraFlex and LMR-400- 
UltraFlex cables from Times Microwave 
are designed for applications requiring 
low-loss, highly shielded cables capable 


of repeated bending and installation in 
extremely tight spaces. The specialized 
cables feature stranded center conductors 
and thermoplastic rubber (TPR) jackets to 
promote greater flexibility, Both cable 
types have RF shielding exceeding YOdB. 
The LMR-240-UltraFlex has an attenua- 
tion of 10.0dB/100 feet at 9OOMHz and a 
minimum bend radius of ‘/s". The LMR- 
400-UltraFlex has an attenuation of 
4.8dB/100 feet at SOOMHz and a mini- 
mum bend radius of |". Connectors de- 
signed for the standard LMR cables also 
fit the UltraFlex versions. 
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De power supply accepts multiple switchmode rectifier modules 


The TwinPack Plus de power supply 
from Power Conversion Products con- 
sists of a 10%"H X 23"W mounting shelf 
that accepts as many as four modular, 
plug-in, switchmode rectifiers, Rectifier 
modules will produce +24V/100A or 
—48V/S50A dc outputs in an operating 
environment of —40°C to +65°C. They 
accept single phase ac input ranging from 


176V to 264V, 45Hz to 65Hz, and offer 
precise de voltage regulation, high effi- 
ciency and near-unity power factor. 
Shelves may be stacked in de power sys- 
tems to deliver load capacities as high as 
thousands of amperes. Parallel rectifier 
modules are interconnected through 
forced load-sharing circuitry. 
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Top-view 900MHz pager boasts 
clock, alarm, selectable alerts 


The 900MHz LS 9300 pager is the pre- 
miere release in an LS series of pagers from 
Uniden America. The pager has a top-view 
LCD screen, time stamp, clock, and travel 
alarm. The pager also has multiple user- 
selectable alert modes and name tags. The 
unit has a 30-message queue, with 24 char- 
acters per message, and the ability to delete 
specific messages in the queue. Features 
that can be controlled by the carrier include 
out-of-range indicators, enable/disable mes- 
sage error display and custom-programmed 
wake-up screens. 
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Identify and prevent RF 


communications site 


Intermodulation Signal Level Analysis 
Transmitter Noise and Receiver Desense Analysis 
Eliminates the "Shotgun" Approach to Site Design 


and Management 


ComSitePlus™ calculates all RF interference signul levels and 
recommends additional isolation needed to prevent receiver 
performance degradation. Works with all wireless radio bands 


(500KHz to 2,000 MHz). 


COMSITE 


BY DOUGLAS INTEGRATED SOFTWARE 
For a detailed brochure, cal] 800-845-0408 or 904-656-8673. 


Individua] communications site consultation available. 
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hawa radio package that’s 


Haewa Communications 
A Division of Haewa Corporation 
4357-B Park Drive 
Norcross, GA 30093 USA 


February 1995 


Finally, a two-way 


truly affordable! 


¢ 16 Channels 
* SW/1W VHF-4W/1W UHF 
¢ Leather Case 

*« Compact Charger 

¢ Priority Channel Scan 

* Time Out Timer 

¢« PL Tones 

¢ Nicad Battery 

* Rugged Die Cast Frame 

¢ 2 Year Warranty” 


ONE LOW PRICE-$299 VHF or UHF 


CALL US TODAY! 
1-800-783-4239 © 1-404-921-3272 
FAX 1-404-921-2896 


VISA/MASTERCARD & COD 
orders accepted 


*One (1) Year on accessories 
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New products 


Safety features mark rack-mount 
battery system for telecom relays 


Yuasa-Exide has 
entered the tele- 
communications re- 
lay rack-mounted 
battery market with 
the introduction of a 
line of DDH modu- 
lar, sealed valve 
regulated batteries. 
Ranging from 
110Ah to 550Ah, 
the batterics come 
in four- and six-cell, 
freestanding, floor- 
mounted modules. 
All modules can be mounted between the 
rails of a 23" relay rack, and certain rat- 


ings can be installed between the rails of 


a 19" rack. Fire retardant jars and covers 
are standard, and clear plastic safety 
shields allow visual inspection of termi- 
nal posts without removing the shields. A 
slide fit assembly technique requires only 
two bolts for standard assembly, and a 
Dynaflow air management system assures 
air flow around each cell. 
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Plug-in PC board generates tones, acts as two-tone paging encoder 


The CommShop Tone Board for per- 
sonal computers from Direct Commu- 
nications International acts as either a 
subaudible tone generator for bench 
testing or as a two-tone paging encoder. 
Software-driven, the tone board per- 
forms signaling formats of two-tone se- 
quential. DTMF, CTCSS, burst, and 5/7 
tone and.audio frequencies from 39Hz 
to 3,900Hz. Automatic drivers establish 
the proper tone frequencies, durations 
and gap timings based on the format and 
code. The software automatically acti- 
vates microphone key and feeds the 
audio tones directly into a database that 
aulo-enters pager tones and timing in- 
formation. Paging calls are sent by se- 
lecting the user from a screen list. 


Audio output is available at the board's 
BNC connector or 9-pin D-sub paging 
interface connector. A software-driven 
digital output level control simplifies 
installation. 
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Software provides administration, billing for repeater operations 


Radiopac software from John Mitchell 
is a complete repeater management and 
billing system. It supports systems in 
LTR, Motorola, General Electric and con- 
ventional formats. Radiopac is compat- 
ible with all air time devices for 
conventional or trunked systems that are 


capable of providing a standard ASCII 
text file containing the necessary data to 
provide billing information. The software 
also provides a link to external account- 
ing software, updating the customer data- 
base for both programs. 
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What Really Turns You On 


The "Smart Vox", used with any of our audio accessories, will 
recognize your voice in varying noise - from quiet to 

deafening - and will consistently turn on your radio . . . but only 
when you talk. No loss of words at the start of a message, no 
false keying, no adjustments, no modifications. 


How's that for a turn on? 


For completely HANDS-FREE, RELIABLE RADIO 


COMMUNICATIONS, get turned on by our "Smart Vox". 


February 1995 


Contact: 
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COM 


CORPORATION 
1400 North Shoreline Blvd. 
Mountain View, CA 94043 
(415) 965-8020 


Cellular phone test set combines multiple functions and capabilities 


IFR Systems’ ».CELL-100 test set for 
digital cellular phones includes several 
operating modes designed to increase se- 
curity, throughput and productivity. Those 
modes include autotest; manual testing of 
the transmitter, receiver and antenna sys- 


tem; identification of MIN, ESN, SCM 
and type (TDMA, NAMPS, AMPS); setup 
for user-defined pass/fail criteria, call- 
processing parameters and printer output 
format; and viewing of lest results. Fea- 
lures for verifying proper operation of a 
TDMA cellular phone include VSELP 
encode/decode; I]1/4DQPSK constellation; 
authentication response verification, alert 
info: flash info; performance plots of 
transmitter power, receiver sensitivity, 
observed BER and VSWR; memory for 
storing setup configurations, and security 
protection for sensitive UUT and test set 
parameters. 
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Microwave radios’ correction coding feature reduces transmission errors 


The Quantum 13 and Quantum 15 
digital microwave radios from Digital 
Microwave are available in channel ca- 
pacities from 4xE1 to 1xE3. The radios 
are designed for point-to-point medium 
capacity applications for common carri- 
ers, Corporate, government and cellular 
networks. All Quantum series radios 
have forward error correction coding to 
virtually climinate transmission errors 
during normal propagation conditions 
and to extend receiver performance. An 
optional |1-Tap Transversal Adaptive 


Console offers advanced features for 


The DSPatch32 from Avtec is a small 


console solution designed to provide 
smaller dispatch operations with the fea- 
tures of a big system. The solid state de- 
sign eliminates moving parts such as fans 
and disk drives. Even the level adjustment 
potentiometers have been replaced with 
solid state equivalents. The system uses 
independent distributed processing and 
redundancy to the individual card level, 
A single-point failure will not affect more 
than a single workstation or line. The 
system can be configured to support as 
many as 32 lines or operator workstations. 
External lines may be used for radio, tele- 
phone circuits (PSTN, PBX, CO or 
ringdown), intercom or other special use 


Equalizer, coupled with a space diver- 
sity receiver configuration, provides high 
tolerance to dispersive fading. This al- 
lows longer path lengths in areas where 
rain fade events are not the limiting fac- 
tor for availability. Both models are 
available in standard and high-transmit- 
power versions and include complete 
system diagnostics and maintenance fea- 
tures. The series is also available in 
2GHz, 6GHz, 7/8GHz, 10GHz and 
11GHz frequency bands. 
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smaller-scale dispatch applications 


circuits. The operator workstation fea- 

tures a color touchscreen 14" SVGA dis- 

play. Mouse or trackball operation is also 

available. Adding a keyboard converts a 

workstation into a maintenance console. 
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Numeric business pager employs 
high-speed Flex coding system 


Motorola’s Pro 
Encore! numeric 
pager for mobile 
business use is coded 
for the Flex trans- 
mission system. The 
pager is designed to 
provide about 160 
days of battery life 
using a AAA alka- 
line battery. The 
backlit LCD accommodates as many as 16 
stored 20-digit numeric messages. Time 
and date are continuously displayed, and 
the clock function can be used to set a per- 
sonal alarm. 
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WHEN IT’S TOWER 
KNOW-HOW, YOU 
CAN SUM IT UP 
WITH SUMMIT! 


# Turnkey Tower 
Construction 

# Civil Construction 

# Antenna System 
Installation 

# Specialty Fabrication 

# Maintenance 


= Trouble 
shooting 


CALL 
1-800-327-8902 


COMMUNICATIONS, INC. 


4659 Van Winkle Park Drive 
Jackson, Mississippi 39209 
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New products 


Dual-protocol trunking portables meet military environmental specs 


Standard Communications has added 
an intrinsically safe rating to its 2W 


HXS580T and HX58IT trunked/conven- 
tional radios, now meeting military 
specifications for reliability in harsh en- 
vironments. The dual-protocol portables 
fully compatible with either E.F. 
Johnson’s LTR format, Motorola's Pri- 
vacy Plus format, or conventional 
800 MHz operation. The HXS80T allows 
tracking of some or all of 10 systems, and 
as many as 109 groups. The HX581T pro- 
vides tracking of 10 systems as well, one 
group per system. Both radios feature pro- 
grammable scanning; DTMF, DCS and 
CTCSS selectable tones; time-out timer; 
busy-channel lockout; field programma- 
bility and non-volatile memory. 
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Consulting engineers provide coverage, design services at fixed fees 


Hartech provides radio consulting en- 
gineering services, including topographi- 
cal and coverage information for wireless 
and microwave radio users at a fixed fee. 
The firm offers expertise in communica- 
tions needs assessments, radio system 
designs, path determination, and reliabil- 


» ' 
CARTWRIGHT 
COMMUNIGITIONS COMPANY 
7812 Red Sky Drive 
Cincinnati, OH 45249 USA 


800-543-8614 


Outside U.S. 513-489-1755 


ity and interference studies. Other sery- 
ices include specification and documen- 
tation generation, economic analyses and 
cost estimates, FCC application prepara- 
tion, field engineering, and system accep- 
tance and requirements assurance. 
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Fax 513-489-1449 
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Switch uses digital paging systems 
to transmit remote control signals 


sopmenty natal pees 


The PT8-OC remote control switch 
from PageTap uses existing digital radio 
paging systems to receive remote control 
signals. Signal audio is decoded by the 
unit and transferred to eight open collec- 
tor outputs. Each output can be individu- 
ally programmed to latch until signaled 
again, or set to time delay from ‘/s of a 
second to twenty-four hours, thereby com- 
bining latched outputs and time delays. 

Circle (365) on Fast Fact Card 


Good ideas and thousands of 
parts you can use right now. 


AX PiROD Ine. 


P.O, Box 126. Plymouth, Indiana 46563-0128 
Telephone (219) 936-4221, FAX (219) 936-5795 


Ame ne 


Call for our 
FREE catalog. 
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Graphics-based fleet management system combines CAD and AVL 


CadPak is a graphics-based computer- 
aided dispatching and automated vehicle 
location (CAD/AVL) system for [Meet man- 
agement, The system, from Advanced 


Control Technology, provides service or- 
der location and spotting and vehicle posi- 
tion tracking on a color map workstation 
display. Features include “point-and-click” 
dispatching of service work orders to se- 
lected fleet vehicles, two-way digital mes- 
saging, pen-based electronic work order 
form displays and records management. The 
system includes a dispatch workstation, 
cellular or RacoNet communications gate- 
way, electronic color-map displays of the 
user’s area, pen-based mobile data termi- 
nals with radio modem and internal GPS, 
Start-up assistance, documentation and user 
training is provided by the manufacturer. 
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Paging software adds options to customer information, billing system 


Capital Data Systems’ Page-IT ver- 
sion 2.5 software supplements its existing 
Customer Information and Billing Sys- 
tem. Page-IT’s features include user- 
definable reporting, multi-site and central 
billing options, seamless integration with 
paging terminals and field-level valida- 
tions on data entry. New modules in ver- 


sion 2.5 include retail activation, reseller 
access, point-of-sale processing, physical 
inventory reconciliation, service charge 
and upload access to the ROSS financial 
system. Other modules include a collec- 
tions module, multiple bill formats and 
an interface for SkyTel billing data. 
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Headsets accommodate a variety 
of work environments, headwear 


Peltor offers lightweight noise- 
attenuating headsets and adapters for VHF 
and hardwired communication systems. 
These headsets are available with choice 
of boom or throat microphone. They are 
offered in a variety of styles, including 
overhead, back-band and hardhat attach- 
ment. A low-profile model is designed for 
use with full head protection gear. Adapt- 
ers/push-to-talk switches are available for 
most VHF and UHF radios on the market. 
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Building The 


Best Solutions 


In Fixed 


Attenuators 


Sw 


JEW Industries, Inc. 


$134 Commerce Square Drive 


apolis, Indiana 46237 


Tel 


F; 


JEW Industries... Providing full support in design and performance. 


Visit us at CTIA, Booth #2167. 
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New products 


Helmet headset design anticipates abrupt or tactical motions by users 


The TASC headset from Television 
Equipment Associates is for two-way 


radio applications where the user must 
perform aggressive or tactical move- 
ments without losing communications. A 
shallow 30002 earphone is supplied in a 
thin nylon case with a rubber flange, 
allowing the user to monitor radio sig- 
nals in moderate-to-high noise. The de- 
vice is held in place with an elastic strap 
and a Velcro fabric fastener. Less than 
one inch thick, the entire assembly fits 
under most tactical helmets. The noise- 
canceling boom mic is positioned at the 
corner of the user’s mouth with a flex- 
ible boom arm. The PTT switch D has a 
front surface button with a socket for an 
optional hand switch. 
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Gateway uses 32-bit architecture for seamless paging expansion 


The Micro 8& is a 
TeleLink’s DS5000 multipurpose digital 
communications switching platform and 
is designed to provide a cost-effective 
gateway for start-up paging operations. 
The product's feature sets and architec- 
ture are fully compatible with TeleLink’s 
DSS5000 16, 30 and 90 series of paging 


spin-off of 


systems, offering seamless expansion 
capabilities to paging service providers 
using those systems. The Micro 8 incor- 
porates the 32-bit processor architecture 
and version 1.5 software originally de- 
veloped in connection with the DSS000 
product family. 
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Introducing the STI-9000, a simple, cost-effective system 


that measures signal coverage for: 


Cellular, Paging, Broadcast & Mobile Radio. 


The STI-9000 offers: 


* Mobile Touch-Screen Control 

¢ Instant Signal Coverage Contour Plots 
* Real-Time Measurements Display 

¢ State-of-the-Art GPS Accuracy 


Remote controller interface controls 
as many as 8 separate base stations 


The model 20-88 multi-line remote 
controller interface from IDA allows a 
single desktop remote controller to con- 
trol as many as eight separate base station 
radios, Designed to be used with any stan- 
dard tone or de remote, the 20-88 has its 
own speaker and volume control for 
“unselected” audio. Indicator lights iden- 
ify which line is selected and which of 
the unselected lines has audio present, A 
timed mute function is dealer-selectable 
for each line. The compact design allows 
the unit to fit under a desktop remote, 
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Technologies 


Incorporated 


For more information, 


contact Bill Peek at 


503-591-5986 


SURVEY TECHNOLOGIES, INC. * 17980 SW SHADYPEAK * BEAVERTON, OREGON 97007 * FAX: 503-591-5986 
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Advanced features option expands single-line interconnect capabilities 


30 WOFLDPATCH 


An advanced feature set is available 
as an option for Zetron’s model 30 
WorldPatch single-line interconnect, 
The option equips the Zetron intercon- 
nect with mobile-originated hookflash, 
repeat courtesy tone, call-alert beeps, 
autodials and an output relay. Ten 
autodials can be programmed into the 
model 30 WorldPatch to allow single- 


digit dialing of preset telephone num- 
bers. The output relay is an FET transis- 
tor output that may be remote-controlled 
with a DTMF code. The interconnect is 
Temote-programmable by DTMF radio 
or Touch-Tone telephone. The unit sup- 
ports both simplex and half-duplex op- 
eration. A repeat-control feature allows 
it to convert two mobile radios, or a 
separate transmitter and receiver, into a 
carrier-operated repeater. For advanced 
simplex operation, a number of pro- 
grammable sampling and vox features 
are included, and an audio board is 
available as an option. 
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Purchase order module completes equipment service information system 


The release of the Purchase Order soft- 
ware module from Serviceware com- 
pletes its Series 2 Service Information 
System. The system automates all aspects 
of equipment service relating to the work 
order. Previously released modules in the 
system include SP Manager, Logbook, 
Dispatch, Service Contracts, Inventory 
Control. and the Accounting Interface. 


iiss Vules 

riscorclines 
54) Snennals 
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The Purchase Order module helps man- 
age spare parts and logistics by integrat- 
ing with Logbook and Inventory Control 
to provide instant access to purchase or- 
ders, requisitions, and vendor informa- 
tion. The new module’s returns subsystem 
tracks RMAs and dynamically updates 
physical inventory values. 
Circle (373) on Fast Fact Card 


Two-way FM portable features 
PC programming and scanning 


The 99-channel, VHF 
model 70-148  fre- 
quency-synthesized, 
two-way portable FM 
radio from Midland 
International is de- 
signed for land mobile 
service. The radio has a 
frequency range of 
146MHz to 174MHz, 
selectable RF power 
outputs of 2W and 5W, 
push-button channel se- 
lection with LCD display 
and an internal preset 
squelch. Semi-duplex 
operation can be programed into 48 chan- 
nels. The radio offers PC programming 
and cloning capability and provides scan- 
ning by a programmed scan list or uiple 
watch. Other features include busy-chan- 
nel lockout, rolary power/volume 
switches, and 83 DCS codes and 37 
CTCSS tones randomly programmable by 
channel. The unit meets MIL 810 C/D/E 
shock and vibration standards. 
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The world is divided into“Windows” and “DOS” People. 


and INTEL on the outside gives them a 
warm, fuzzy feeling on the inside. 
Call us for more information on GEMINI. 


‘\W/indows” People don't care how it 
works. They just want to look at the picture 
and push the button! For them the Gemini 


has a Windows style screen and mouse 


making every task obvious. 


“DOS” people want to know how it works 
inside and out! For them seeing STANCIL 
GEMINI - FREE SOFTWARE 
UPGRADES FOR LIFE, IBM -0S/2, HP 


STAN CIL 
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THE FIRST FAMILY OF RECORDING 


STANCIL CORPORATION 
2644 S. Croddy Way © Santa Ana, CA 92704 
(714) 546-2002 © (800) 782-6245 © Fax (714) 546-2092 
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New products 


Fixed replacement antenna design 
addresses call drop in fringe areas 


Software option enables testing of digital trunked base stations 


using Ericsson's EDACS (Enhanced 
Digital Access Communications System) Centurion Inter- 
digital trunked radio system. The test set national’s replace- 
(formerly manufactured by Schlumberger ment antenna for the 
Technologies) from Wavetek can moni- DiamondTel 22X 
tor directly from the antenna, decode all phone is a fixed an- 
telegrams and compute control-channel tenna designed to 
use. All data can be transmitted by mo- improve phone per- 
dem and telephone lines to remote test formance and reduce 
stations. For tracking of sporadic errors, call loss in fringe ar- 
the test set is connected next to the base eas. The antenna is 
A licensed software option enables the — station. Data are then output to a printer, — available in quarter- 


Stabilock 4015 programmable radio- 
communication set to test base stations 


Battery eliminators complement 
OEM battery replacement line 


W & W Associates has added battery 
eliminators to its line of replacement bat- 
teries for transceivers. Eliminators are 
available for models from manufacturers 
including Alinco, E.F. Johnson, G.E., 
Icom, Kenwood, Kyodo West, Maxon, 
Midland, Motorola, Radio Shack. Stan- 
dard and Yaesu. 

Circle (376) on Fast Fact Card 


transferred on the RS-232 interface to a 

laptop. or transmitted by modem and tele- 

phone line to a central test station. 
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wave (3'4" and stubby) and halfwave (6") 
versions. The three models are CXS-M4M, 
CXC-M4M and CXH-M4M, 
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Station for 800MHz operations is available in three configurations 


The 800MHz Viking VX Station is avail- 
able in three configurations. each with vari- 
able (25W-75W) power: the AmeriCom 
Station, the Viking Community Repeater 
and the special application Viking Univer- 
sal Station, All three synthesized stations 
from E.F. Johnson have status and alarm 
displays. programmable frequency and 
power output and diagnostic indicator/RF 


alarms. The AmeriCom, designed for 
AmeriCom network SMR operators, is 
available with optional telephone intercon- 
nect, including memory for 5,000 calls. The 
Viking Community Repeater includes a Call 
Guard/Digital Call Guard, DTMF program- 
mable repeater panel, interface cable and 
two signaling choices. 
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* PRB Land Mobile Licenses, Pending & Granted 
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[Sl the FCC authorized provider of interactive access to FCC 
Licensee data, updates the Database NIGHTLY to provide 
the most accurate, and current information on pending and 
granted licenses, and interconnect equipment. IST now offers 
Directories of iis FCC Databases: SMR, PCP, ROC, Cellular 
and PCS; $79 Each * Set $275 » Tower $195, 
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Inteructive Systems, Inc. 
1601 N. Kent Street, Suite 1103 + Arlington, VA 22209 
Phone (703) 812-8270 + Fax (703) 812-8275 
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FCC DATABASE ONLINE 


ACCESS: PCS, SMR, MICROWAVE, CELLULAR, PAGING DATA AND MORE. . . 


* Common Camier Telephone Interconnection (Part 68) 


Do you have a photo you 
would like to see 
on the cover 
of Mobile Radio Technology? 


é are interested in photographs of fa- 

cilities, installations or other graphic 

material relevant to the audience we 
serve. We welcome material from vendors, con- 
sultants, dealers, technicians, service-providers, 
end-users and others. 
If you have a 35mm slide, 
transparency or other 
piece of art that you think 
would be worth consider- 
ation for our cover, please 
let us know. We would 
love to hear from you! 


Call or write: 

Don Bishop, Editorial Director 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 
913-341-1300 


Please contact us before you send your material. 


| L iterature 


Computer pricebook 
includes full-length descriptions 
This program from Cartwright Com- 
munications carries full-length descrip- 
lions and quantity pricing. Customers can 
look up products by the part number, check 
the list and dealer prices and view quantity 
discount pricing. To place an order, tag all 
desired products, and the program auto- 
matically generates the purchase order. It 
includes purchase order number, billing 
and shipping addresses and any special 
instructions. The program runs on an [BM 
PC or a clone and is available on 34 and 
54 double-sided double density diskettes. 
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Planning guide 
details coaxial cable, connectors 

A 40-page planning guide for 44-inch 
and smaller Heliax coaxial cable, connec- 
tors and jumper cable assemblies is avail- 
able from Andrew. The guide provides a 
detailed comparison between Heliax co- 
axial cable and braided cable. Illustrated 
with color photos and charts, the easy-to- 
read catalog contains information on the 
newest Heliax cables and accessories, in- 
cluding Valuflex jumper cable assemblies, 
‘he DIN connectors, Cold Shrink weather- 
proofing kits and color-matched cable 
jacketing options. 
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Reference guide features base station antennas 


A 241-page catalog covers base station 
antennas and antenna systems from the 
Decibel Products division of Allen Tel- 
ecom Group. The catalog was redesigned 
to simplify the ordering process. The table 
of contents, product number index and 
color coding allow users to identify and 
locate products quickly and easily. List- 


Application note 
describes panel antennas 

A six-page application note describes 
characteristics of various directional an- 
tennas typically used in land mobile and 
other point-to-point systems and mentions 
the pros and cons associated with their use. 
The brochure from Richard Hirschmann 
of America details the use of the 
company’s panel] antennas and offers ad- 
vice on why and when a panel antenna can 
be worthwhile. 
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Brochure identifies optimum system 


A technical brochure identifies measure- 
ment accuracy sources and optimum net- 
work analyzer configuration for complete 
lest systems covering RF, microwave and 
millimeter wave applications. The bro- 
chure from Wiltron, a member of the An- 


ings include radio frequency management 
components and site monitoring products; 
cellular and paging systems measurement 
and testing equipment from Grayson Elec- 
tronics division; and the Antenna Special- 
ists product line, which is now manufac- 
tured at Decibel. 
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Book explains schematic diagrams 
Schematic Diagrams: The Basics of In- 
terpretation and Use is designed to teach 
readers about schematic diagrams in a 
simple, systematic manner. The book from 
Prompt Publications shows the reader 
how to recognize schematic symbols and 
determine their uses and functions in dia- 
grams. Subjects covered in the book in- 
clude component symbols and diagram 
functions, power supplies, audio system 
diagrams and compuler diagrams. 
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configurations 


ritsu Wiltron Measurement Group, specifi- 
cally identifies 54100A series models, 
measurement components and system ac- 
cessories for optimum configuration coy- 
ering specific manufacturing and field 
service applications. 
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Book describes digital audio 
An Introduction to Digital Audio, by 
John Watkinson, describes the principles 
of digital audio in an easy-to-read format 
with many explanatory line drawings. Top- 
ics covered in the book from Focal Press 
include introducing digital audio, conver- 
sion, digital coding, digital audio inter- 
faces, magnetic disk drives, digital audio 

editing and optical discs in audio. 
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Catalog features test equipment 
A 48-page supplement catalog from 
Contact East covers new test instruments 
and tools for network specialists, adminis- 
trators, MIS managers, LAN managers, 
telecom specialists, engineers and cable 
installers. Products for installing, testing 
and maintaining networks are included 

from several manufacturers. 
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The : 
Model we4o i i 
is a DTMF.ANI/Alarm , ‘ 
status encoder and sompanion 

product to the Mode] NC401 DTMF Decoder 
designed to automatically or manually 
generate any of the 16 DTMF characters. 
The NC409 features 15 memory locations of 
up to 30 digits each plus last number redial 
and multiple user-configurable functions. 
Programming is easily performed by means 
of a 12 or 16 button "X-Y” keypad with 
common ground or the Model NC500 
Universal/P.C. programmer. The NC409 
measures .85"W x 1.36°L x .165°H and 
comes complete with micro-miniature 14 
pin header and 12" color coded cable 
assembly. For FREE detailed information 
ask for the NC409 user's manual. 


For detailed information 
or product catalog 
call 1-800-874-8663 
or ~ 916-477-8403 


DATA SIGNALLING PRODUCTS 


12438 Vy Rica Dr., Grass Valley, CA 95945 
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How To Tell If Your Base Station 
Needs A Newmar Power- Pac... 
Pull the Plug. 


If your communication 
system dies when you 
have an interruption in 
AC power, you need the 
NEWMAR Power-Pac. It's 
a 20 amp power supply 
with a built-in back-up battery which acts as an 
uninterruptible DC supply when AC power is down. 


The Power-Pac's sealed deep cycle 7 amp/hour battery is 
normally floated at full charge by the supply. If AC 
power is interrupted, the battery automatically takes 
over powering the radio, This assures your 
communication system is up when it is needed most— 
during a power outage. 


Power-Pac, when operating on battery back-up can 
power a 25 watt radio for up to two hours, based on a 
20% tx/rx duty cycle. Indicators on the front panel alert 
the operator to system status. 


Get your base station ready for the next power outage - 
Use a Power-Pac 


NEW AAR 


RELIABILITY BEYOND COMPARE 


Phone: (800) 854-3906 
Fax: (714) 957-1621 
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Use Omnicron Voice Logging Recorders to document your 
important telephone and two-way radio conversations. They 
provide immediate review, plus a tape to store for future 
reference -the sensible way - at a sane price - from $340.00. 


Easy installation * Automatic voice activation * 2, 8, or 16 hours 
of solid talk time on each standard audio cassette * Fail safe 
alarms monitor tape movement to prevent errors * Optional Talking 
Time Clock repeats the time and date on a dedicated time channel. 
Omnicron has a full line of accessories: transcribers, tapes, 
sequencers, phone couplers, radio cables, etc. * Immediate delivery 


© 20 years of quality voice recording products and service © 


OMNI e ON Siveereiscnmay 
mie ELECTRONICS PUTNAM, CT 06260-0623 
Phone: (203) 928-0377 — FAX: (203) 928-6477 
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Hardison Taylor Loglisci 


Lowell Hardison, area vice president of sales, western 
region, for Glenayre Technologies, Charlotte, NC, advances 
to vice president of sales, narrowband personal communica- 
tions services. 


Changes at Allen Telecom Group (ATG), Cleveland: 
Lawrence L. Taylor leaves Motorola Cellular Infrastructure 
Group at its Laguna Niguel, CA, location to join ATG as west- 
em region major account manager based in Laguna Niguel. 
Nicholas R. Loglisci Jr. leaves Motorola in its Glen Rock, 
NJ, location as an account manager to join ATG in the north- 
eastern regional office as a major account manager. 


Mark S. Allen, director of engineering and technology for 
E.F. Johnson, Burnsville, MN, advances to vice president of 
engineering. 


Spence Angel departs Cantus, Bloomington, MN, as presi- 
dent to join CML Technologies, Atlanta, as director of strategic 
marketing. 


George Badger, vice president and director of marketing for 
Svetlana Electron Devices, Portola Valley, CA, advances to 
president. Svetlana Electron Devices is the American corpora- 
tion for worldwide marketing, sales and support of the power 
grid tubes of Svetlana, St. Petersburg, Russia. 


Changes at Cobra Electronics, Chicago: 
Norm Goldberg, marketing manager for Cobra Electronics, 
moves up to national marketing communications manager. 
Charles A. Stott departs Dynatech, Burlington, NH, as di- 
vision executive to become vice president of operations for 
Cobra. 


Changes at Qualcomm, San Diego: 

Anil T. Kripalani leaves AT&T Bell Laboratories as head of 
the Wireless Systems and Services Architecture and the Inte- 
grated Access Architecture departments to join Qualcomm as 
vice president of business development for the company’s wire- 
less telecommunications division. 

Ronald E. Foerster departs US West New Vector Group, 
Bellevue, WA, as executive director and chief technical officer 
to join Qualcomm as senior vice president of wireless infra- 
structure products for the company's wireless telecommunica- 
tions division. 


This item corrects an announcement printed in the January 1995 
edition: 

George Hebner adds to his responsibilities as president of 
All American North, Southport, CT, by accepting an assign- 
ment as an independent land mobile products representative for 
the eastern United States territory on behalf of Telex Commu- 
nications, Minneapolis. a 


etters from readers 


Communications privacy 

Thank you for your position on the Electronic Communica- 
tions Privacy Act of 1986 as indicated in the September 1994 
“Editorial,” 

As a radio hobbyist and a columnist for a monthly radio 
publication, [ could not agree more. The burden of privacy 
should be borne by the user without placing unenforceable and 
ridiculous restraints on those who manufacture receiving equip- 
ment and those who listen as a hobby or pastime. In public 
safety, those who wish for privacy add that capability to their 
communications systems, and today's level of scrambling is 
virtually unbreakable. 

There are aspects of public safety and federal protection that 
require such privacy, and the needs are being met. The cellular 
industry should advance to a similar level of technology to 
guarantee that conversations cannot be intercepted—not by 
regulation of receivers and users, but by new technology. 

Unfortunately, some vendors seem to think that all radio 
hobbyists are thieves and murderers, and the vendors sell the 
“privacy” issue using such references. Only a minority uses 
scanners for illegal purposes, and these individuals should be 
prosecuted if a monitor receiver is used in the commission of 
a crime. Most of us scanner users are law-abiding citizens, 
including many employees at public safety agencies. If cellular 
listening is “illegal,” what’s next? 

It's just like the firearms issue: When scanners are outlawed, 
only outlaws will have scanners. Thanks for your support. 

Michael G. Redman 
Clayton, MO 


Transmitter combining 

| found the October 1994 issue of particular interest, espe- 
cially the article “Taking the Mystery Out of Combining.* 

Phil Jachowski of Diablo Communications did an excellent job 
of explaining the need to manage the complete site, a position that 
my Own Organization, Motorola, has believed in for years! In 
fact, Motorola believes in it so much that we installed our own 
800MHz and 900MHz specialized mobile radio (SMR) sys- 
tems on the site discussed in the article. In fact, the very 
combiners shown in the photos on pages 11 and 16 are Motorola’s 
combiners, not Diablo Communications’ system at all! 

The system uses three broadband antennas, one to run the 
806MHz and 896MHz receive systems and two transmit anten- 
nas that can handle 20 channels of 800MHz and 10 channels of 
900MHz SMR transmitters. 

Thanks, Phil. for the nice photos, and I hope the installation 
meets with your approval. 

Paul T. Mason 

Antenna Site Engineer 

Motorola Network Services Division 
Richmond. CA 


Mr. Jachowski's reply: 

Paul Mason is correct that the combining systems pictured in 
my article are owned and maintained by Motorola. Because of 
the large number of systems that Motorola operates at Diablo 
Communications sites, quite often they do use their own com- 
bining systems, as well as Diablo combining systems, or both. 

I assure Paul that | know whose combining systems are whose 
and certainly do not want to deprive him of the recognition due 
for a nice system at Mt. Tam. 

Phil Jachowski 

Director of Operations 
Diablo Communications 
Richmond, CA 


Solar/Cell Batteries 


MN eo AR ELECTRIC 
-j £7 SPECIALTIES CO. 


P.O. Box 537 Willits, CA 95490 


Order Hotline 800-344-2003 


Circle (77) on Fast Fact Card 


TRANSMITTER LOCATION 


Direction Finding System 
Tracks Down 


Models available with 
computer interface, 
synthesized speech, 
for fixed or mobile 
use, covering 50 MHz 
to 1 GHz. Call or fax 
for details 


* Stuck Microphones 

¢ Cable TV Leaks 

« Jammed Repeaters & 
Cell Sites 
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The journal of mobile 
communications technology 


BUSINESS 

Cameron Bishop, Group Vice President 

Mercy Contreras, Publisher 

Darren Sextro, Marketing Director 

Kathryn Buckley, Promotions Manager 

Denise Kettler, Promotions Coordinator 

Liz Turner, Senior Advertising Production 
Coordinator 

Nancy Hupp, Advertising Production Manager 

Dee Unger, Director Advertising Services 

Tammy Kalebaugh, Classified Advertising 
Coordinator 

Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Art Director 

Kim Bracken, Art Director, Special Projects 

Stephanie Hanaway, Group Director of Ancit- 
lary Products 


Raymond E. Maloney, President and CEO 
Nick Cavnar, Vice President of Circulation 
Barbara Kummer, Circulation Director 
Michele Bartlett, Circulation Manager 
Customer Service, 800-441-0294 


ADVERTISING SALES OFFICES: 


ENGLEWOOD, COLORADO 


Caria M Ganuno, 303-220-4244 East region 
(inciuding Eastem Canada) 

Mercy Contreras, Publisher, 303-220-4245 

5660 Greenwood Plaza Blvd., Suite 350 

Englewood, CO 80111 

Phone: 303-793-0448 

Fax: 303-793-0454 


OVERLAND PARK, KANSAS 


Joyce Bollegar, 913-967-1840, Midwest region, 

Fax: 913-967-1901 

Scott Thompson, Classifieds, 913-967-1923, 

Fax: 913-967-1735 

Chris Coughlin, List Rental Services Represen- 
tative, 913-967-1928, Fax: 913-967-1897 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215 


SAN RAFAEL, CALIFORNIA 


Dennis Hego, West region (including Alaska, 
Hawaii and Western Canada) 

950 Northgate Drive, Suite 207 

San Rafael, CA 94903 

Phone: 415-491-1442 

Fax: 415-491-1842 


OXFORD, ENGLAND 


Richard Woolley, /nternational 

Jane Moseley, International 

Unit 3, Castle Farm Business Centre, Clifton 
Road 

Deddington, Oxford, OX15 4TP, United 
Kingdom 

Phone: +44 (0)1869 338794 

Fax: +44 (0)1869 338040 
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|P rofessional services 


BROWN AND SCHWANINGER 


Attorneys At Law 
1835 K Street, N.W. 
Suite 650 
Washington, D.C. 20006 
202/223-8837 
SERVING THE NEEDS OF THE ENTIRE INDUSTRY 


MTVIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTI, P.E. 
Presitant 


1425 Greenway Drive. Suite 350, Irving. Texas 75038 
214/580-1911, Fax: 214/580-0641 


Xlite Wamer Group 
MANAGEMENT CONBLI TANTS 
*® Radlo/Microwave/E9-1-1 
* CAD/Mobile Data Design & Selection 
© Police/Fire/EMS 
* Consolidation Studles 

S950 CANOGA AVENUE, SUITE 600 


WOODLAND HILLS, CALIF, 813587 
(618) 710-6855 


een eee aed 


* FACTORY TRAINED TECHNICIANS + 
*SURFACE MOUNT TECHNOLOGY + 
° FACTORY APPROVED NATIONWIDE « 
* PUBLIC SERVICE TRUNKING « 
¢ VOICE GUARD CERTIFIED « 
* MPD. MPA,TPX, PCS AND ALL CURRENT PRODUCTS « 
& Route 2, Box 338C « Lynchburg VA 24501 


804-237-3427 


3229 Waterlick Road. 
Lynchburg, VA 24502 
(804) 237-2044 


NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


GE PORTABLE SERVICE 

* FAST TURN 

* WARRANTY 

* $37.00 hr,/2 hr. MAX 

» PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 

502-683-0936 _ 


HERB SACHS, CONSULTING 
Speciaiist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


Telecomm Engineering Inc. 
maxon’ Portable Service 


CP0500, CP1000, SP2000 Series 
* Factory trained technicians 
© $50.00 flat rate plus parts 
* Battery conditioning included 
® Warranty * Return UPS paid 
3435 Mission Ave., Carmichael, CA 95608 


(800) 420-5166 


Communications Technology Associates 
A diviston of Hayes, Seay, Mattern & Matsern, Inc. 


PLANNING AND DESIGN: PLUS: 

* 2-Way Radio *® Complete ARE Services 
° MW & F/O « Bldgs, Towers, Pwr Sys 
© =CAD/MDT/AVL/Paging « Structural Engineering 


Cia 


Rus (A$) 2-900 
FAN INOS) DIV GILL 


Py thon 4579 
Lemitbune, Singin 24500 


MCCON 


Mobile Communications Consulting 
5S R McConoughey, P £ 
Prncapal 


13017 Chestnut Oak Deve 


Gaithersburg, MD 20878 14011 26.2847 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A, BUZZ! 


BRLSICENT 


WLLL ROAD Sule Yoo 
WPI 


PLANNING, DESIGN, DEVELOPMENT and REPAIA 
ANTENNA SYSTEMS, VEHICLE LOCATION SYSTEMS, 
DATA, VOICE and VIDEO COMMUNICATIONS SYSTEMS 


Steven L, Myers, Ph.b., P.£. 
L] President 


MYERS ENGINEERING INTERNATIONAL, INC. 


P.O. Box 15908, Fort Lauderdale, FL 33318-5908 USA 
Tel 305-345-5000 Fax 305-345-5005 


PORTABLE 
SERVICE, INC. 


121 Crowell Lane + Lynchburg, VA 24502 


GE Portable Radio Service Depot 
& Factory Approved Nationwide 
+ Current Product Lines 
* Voice Guard Cerlifiad 


TECHNICIANS » Public Service Trunking 
FOR QUALITY SEAVICE » Surface Mount Technology 


(804) 239-3049 


FACTORY TRAINED 


LOS eee — 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile, SCADA, & Microwave Systems 
Tower & Path On-Site Surveys 
P.O. Box 88+ PH: (409) 588-3200 
Montgomery, TX 77356 Fax; (409) 588-4434 


Sg ee eee] 


Classified 


Professional 
Consulting Services 


Classified Ad Index 
Computer Software 
; Employment 
J Equipment For Sale 
; Equipment Wanted 
| Pager Repairs 


Your ad 
could 
be here 
for just 
$72.00 


a 


@ Full GIS Services 


PLANNING, DESIGN, IMPLEMENTATION 


10 Woodbridge geht COMMUNICATIONS 
oot eeS boees7g CONSULTANTS, INC. 
Toll-Free: (800) 247-4796 + FAX: (908) 636-7260 


Offices throughout the United States and London, England; 


Melboume, Australia; Richmond, B.C. Canada. 
Employment 


Circle (90) on Fast Fact Card 
Electronic Technician 


The Milwaukee Police Department seeks an individual to 
install and maintain all radio communication equipment 
used by Police and other City departments. Position requires 
3 years of experience in installing and servicing fixed site 
and mobile radio communication equipment, including base 
Stations, voting receiver systems, microwave radio 
equipment, radio paging systems and antenna management 
systems. Other requirements include a high school diploma, 
valid driver's license, and possession of a General Radio 
Telephone Operator's License or equivalent industry 
certification, and an Amateur General Class License. Salary 
range is $31,238 to $39,571 with excellent benefits. Ex- 
perienced applicants may start above minimum. Call or write 
for application materials before February 17: 
Milwaukee Fire and Police Commission 


749 W, State Street 
Milwaukee, WI! (414) 276-2400 


Professional Consulting 
Professional Services 
t Publications . 

(a Rentals . 
Repair Services. 
Services 


COMMUNICATIONS 
CONSULTING SERVICES 


month. 


eee 


DISTRICT SALES MANAGER 


Radio communications company 
seeks Southwest District Sales 
Manager to live and work in region. 
Responsibilities include introducing 
products to dealers and end users, 
recruiting new dealers and partici- 
pating at trade shows and sales 
functions. Ideal candidate has B.S. in 
Business/Marketing or equivalent 
experience and 3-5 years direct sales 
background in communications 
industry. Strong communication skills 
essential, must be able to solve 
problems independently and travel 
extensively. Please send resumes to: 


Attn: MRT, DEPT# 937 
9800 Metcalf 
Overland Park, KS 66212 
An EEO employer. 


Scott Thompson 
Classified Sales 


ADVERTISING 


Advertising rates in Mobile Radio 
Technology's Classified section 

are $76.00 per column inch, per 
insertion, with frequency discounts 
available. There is a one inch min- 
imum. Ads larger than one inch are 
sized in 1/4 inch increments and 
billed accordingly, as determined by 
total size of the ad, including ruled 
bordersand rounded up to the nearest 
1/4 inch. Blind box ads (replies sent to 
MAT for forwarding) are $30.00 and 
Fast Fact reader service numbers 
are available for $25.00 per service, 
per insertion, to cover process and 
handling costs. Optional color, 
determined by MAT on an issue-by 
-issue basis, is available at $150.00 
per insertion. A prepayment discount 
of 5% is available for all 6x or larger 
frequency classified advertisers 
who prepay their full 12 month sch- 
edule. No agency discounts are allowed 
for classified advertising. 

Contact Scott Thompson 

(913) 967-1923 SERVING THE TOP CLIENTS IN THE 


or fax: (913) 967-1735 to reserve WIRELESS INDUSTRY SINCE 1988 


yourclassifiedadspace, = ° Positions Available Nationwide 
Send your classified materials to: INTERNATIONAL & DOMESTIC Fees client paid. Send resume to address below. 
ba g ALL LEVELS OF POSITIONS FILLED NATIONWIDE 
Judy Wachs, President * Technicians * Engineers + Managers « Sales 
+ Extensive national resource of personnel 
212.691.2491 Employers: Call 606-491-5410 10 aM to 8 PM 


OUR EL PASO, TEXAS TEAM NEEDS TWO GOOD 
MULTISKILLEO 2-WAY TECHNICIANS/MANAGERS 


Qur team is down two good players. Join our group of multi- 
skilled two-way technicians/managers who work together to 
support the City of El Paso and other system accounts, We are 
looking for a versatile person with advanced skills in the 
following areas: Extensive knowledge and experience In all 
Motorola equipment, including paging, partables, mobiles, 
trunked and canventional repeaters, PURC paging bases and 
paging encoders, and overall advanced trunked systems 
abilities Willingness to learn all maintenance skills a must. You 
must be a real team player, have excellent interpersonal skills, 
and be motivated to work in a highly participative environment, 
Please send resume to or call: 


Ron H. Runyan 


CENTRONIX CORPORATION 


11199 PELLICANO OR., EL PASO, TEXAS 79935 
915-591-7596 


2 Way Radio Technician 
Needed. 
Must be certified. 
Full time position available. 
Benefits provided. 
Send resume to: 


FERN'S RADIO 


156 Rte. 171 
Woodstock, CT 06281 
or Fax to: 203-928-5429 


MOBILITY 


CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 


Technical & Engineering 


Tammy Kalebaugh 
9800 Metcalf 


Overland Park, Ks 66212-2215 Phone 


Facsimile 212.691.1670 
Immediate Need For RF ENGINEERS 


Communication Resources 
P.O. Box 141397 * Cincinnati, OH 45250 
606-491-5410/FAX 606-491-4340 


Classified 


44 YEARS OF QUALITY 


OlStu 


————— PAGER, PORTABLE REPAIR 
PAGER SALES | PAGER REPAIR MOTOROLA, NEC, SHINWA, GE, RELM 
> CLEAN, REPAIR, TUNE, 
¢ Refurbished Motorola gsgaaipe + Fast turnaround me T° pate SPECS 
& NEC Pagers ‘vad | J + Flat rate labor* racers? DPF nus srs 
* 90 day guarantee* « Common frequencies rorranies ? Mp BOO PLUS PARTS 
- Volume discounts | in stock joie aie 


“Guarantee on electronic 
components only. 


1-800-844-8287 


PHONE | FAX 
800-725-1426 | 800-322-9426 


INTERNATIONAL CRYSTAL MANUFACTURING. CO., INC. 
729 W. SHERIDAN » OKLAHOMA CITY, OK 73102 


) » Parts & accessories 


“Flat rate does not include parts 


Kern Pager Repair 
834 Foley St, Jackson, MS 39202 
601-357-4138 Fax: 601-948-8257 


Quality Pager Repair 


Motorola Uniden NEC 
Digital Alphanumeric Voice 
Tone Only 
Frequency and Cap Code Changes 


Band Changes LCD Replacement 
Discount Parts and Accessories 
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MTMLS bh LMETI 


Flat Rate Repair 
Genuine Motorola Parts 
* Lowest Prices * Fastest Turnaround 
2 Call for Free Catalog and Price List FE 


The Radio Communications Group Inc. 
10 Atlantic Avenue, Woburn, MA 01801 


1300+ FREQS OF TOP QUALITY FULLY AGED CRYSTALS AT YOUR DOOR OVERNITE 


COMPETITIVE PRICES @ LIFETIME WARRANTY @ HASSLE FREE REPLACEMENT 


CRYSTRONICS 


FOR YOUR PARTS AND ACCESSORY NEEDS WE PRESENT OUR NEW DIVISION... 
Og mer eee Se ST Ss pee a ES Se a A A A 


PAGER PARTS UNLIMITED 


VIB MOTORS FOR ALL PAGERS. LCD'S FOR BRAVO, PLUS & 
EXPRESS PAGERS. 28 ATTRACTIVE COLORS IN HIGH 
QUALITY POLYCARBONATE HOUSINGS, HOLSTERS, CLIPS, 
SWITCHES AND BATTERY COVERS. 7 ATTRACTIVE COLORS 
IN VINYL CASES. ALL THIS FROM THE PEOPLE THAT 
BROUGHT YOU QUALITY, SERVICE AND AVAILIBILITY. 


PH: (305) 566-6949 @ FAX: (305) 566 -5971 


LIDAL LLLSLOF 


Circle (92) on Fast Fact Card MOTOROLA 


PAGER RADIO RENTALS 
CRYSTALS 


' PASSWORD 
LCD'S * BREAKERS 


617-937-3730 Fax 617-938-9098 


© GP300, P200 

« Mobiles, Repeaters 
© Intrinsically Safe 

¢ Dealers Welcome 


1-800-822-MOSS COMMUNICATIONS 


WAAL? 
ONSARU SNA 


¢ MT1000, HT600, P200 
¢ Intrinsically Safe 
* All Types Headphones 


Tell Our 
Advertisers 


You Saw it * Mobiles & Portapacks 


e Repeaters & Crossband 
Sets 
* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


MOTOROLA 


in 
MRT 
CLASSIFIEDS! 


BRAVO_ SERIES 
ORIGINAL PRODUCT QUALITY 


Pacific Standart 1-800-957-8700 


IMon-Fric 8-5 p.m. 


PC] Pagecorp Industries 
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We now offer a full line of Motorola Cellular Phones 
ly, (AA) MOTOROLA 


Sag? PANADATA 4000 o* DP7000 
ans BRAVO ippsoo0 § ENVOY 


NEC PMR 2000 ALPHANUMERIC se SPIRIT 


D3 FRONT DISPLAY & 


BRAVO TONE STYLE > BRAVO ALPHANUMERIC 


FOURTH DIMENSION INDUSTRY, INC. 


Wireless Communications Equipment Broker 
331G Dante Court * Holbrook, NY 11741 
516/467-1220 * Fax: 516/467-1645 ° Toll Free: 800/378-0348 


Circle (93} on Fast Fact Card 


- ® 
SENTRY MANUFACTURING | DuraComm 
Mig Precison Quartz Crystals 9 Channel Tone & Voice Monitor Pager 


canara ST @ VHF/UHF /Low Band 
* Channel Elements & Reeds [Vj PC Programmable Tones 
Also Available (4% Multi-Addressable 
* 100% Quality Control Tested iy Scan Feature with Priority 
* No-Hassle Lifetime W 
cone Se saa | (% DurAlert, Full Accessories 


* Competitive Prices 4 
* FAST DELIVERY [4 High Dealer Margin 


~~ Duracomm DuraComm Corp. 


Kansas City, MO 
1-800-467-6741 - FAX 816-741-7499 
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= mT 
A> Bsn ve 

ee 5: RICTRONIC 9300A PAGER 

-MULTI-FORMAT ENCODER 


USED PAGERS * Standard POSAGE encoding format 512 & 1200bps 
Motorola and NEC. Reconditioned on "Message format-tone. numeric, 


a alphanumeric or Chinese 
your channel w/warranty, or “as is asyoperate “Portable * Lowest price 


ACS.,..22atag| |* "eee 
FAX (303) 337-3084 COMPANY 
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PAGERS * PAGERS * PAGERS « PAGERS» PAGERS ° PAGERS ° RADIO AMERICA 


Bulletin Board Service 


NEW & RECONDITIONED Buy & Sell Radios 
MOTOROLA & NEC PAGERS USED All brands- New & Used 
PAGERS Hundreds of listings for Ham, 
* Motorola & NEC Factory Replacement WANTED! Two-way and Broadcast users. 
Housings & Parts —— Sign on now with your modem 
° eens PAGER REPAIR 1-602-526-4000 
Motorola ¢ Recrystalling No service fee to callers 


¢ LCD replacement 
¢ Fast “ 
turnaround © 


6, 7, & 10mm Sizes P.O. Box 30007, Flagstaff, AZ 86003-0007 


Main Offices: (602) 526-6000 


Amazing device tums falinary RF energy 
into HEAT with 99.9% efficiency!!! 
Bird 8322 30 dB attenuator, 

N conn., 200 watts to | GHz. 

Brand new.........ccescesesesssserereeed 329. C0, 
APR Electronics Shielded Room, 
10x 10x8 feet high,with powerline filters, 
Vent (aN... eee S200, 


GE outdoor cabinets, 6ft like new......$600. 


Equipment for sale VVoortech Inc. 
Box 24, Pella, lowa 50219 


515-628-1489 or 402-331-8522 
ask for Mike 


McManus Communications 
400 N. Sth St., Blytheville, AR 72315 
ooh Tel: 501/763-6250 Fax: 501/763-6533 


¢ PAGERS * PAGERS « PAGERS * PAGERS» PAGERS « PAGERS 


OAMOPUVsHIMOPYPUVsHIMOPTs 
eOBMOFPUVUsHIMOPUVsHIMoOYPd 


WE HAVE 
THE LARGEST 
INVENTORY 


Tired of hearing "I’m sorry, we 
don't seem to have it in stock 


Remote Controls. 


Pure and Simple. 


continues radio 
communications 
at its best !!! 


LOTS & LOTS 


of everything you need !!! 
Call us... and avoid the 
"I’m sorry.. "routine! Over 3000 different products 
to choose from more 
than 200 manufacturers |!!! 


xe F"'&s CHIT ASK FOR YOUR 


EL PASO COMMUNICATION 
EPA Ei FREE CATALOG 


1630 PAISANO DR. 
(915) 533-5119 FAX (915) 542-4701 U.S. Free Fax 


EL PASO, TX., 79901 U.S.A. 1(800) 524-6564 


Circle (95) on Fast Fact Card Circle (96) on Fast Fact Card 


Automation & 
Electronics 
Engineering, Inc. 


13667 Floyd Circle * Dallas, Texas 75243 
1-800-527-4596 
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Classified 


TWO-WAY 
PAGING 
TESTING 


CALL US FOR THE SOLUTIONS 
TO YOUR TESTING NEEDS! 


Call 


1-800-446-2295 


Audio Generator SG 550 $269 


Buy Any Two (2) 


Com3 Sane ‘Monitor $2995" 


RAMSEY 
ELECTRONICS 


793 Canning Parkway 
Victor, NY 14564 


FAX 716-924-4555 


Receive 
Cable Package 


Com6 Paging Encoder $995% 


FREE! 


Sinad Meter SM1W/T $249° 


Circle (97) on Fast Fact Card 


Cc. W. WOLFE COMMUNICATIONS 


BUY 
SELL 
TRADE 


1113 Central Call of write for 
Billings, MT59102 = current flyer. 


All Brands of 2 Way 
Radios and 
equipment 


406-252-9220 
Fax: 406-252-9617 


REPEATERS-STATIONS 


GE Mastrll Rptr, 110w, VHF ....... $1,250 
MSR2000 Rptr, 100w, VHF 
Micor B93RCB, 375w, VHF 
Micor C73RCB, 100w, VHF ........ 
Micor C73RTB, 100w, VHF 
Cushman CE-15 Spec.Ana.-Remotes 


601-264-9760 


! NOTICE! 


alee 
ayZ CALIFORNIA RADIO 


has LOWERED ALL Motorola 


Radiuy Radio Prices! 


Your BEST deal = 800-231-0103 


USED SERVICE MONITORS 
CUSHMAN - MOTOROLA - WAVETECK - IFR 
IPR 500-4 bficros Monitor |6L.1 Service Monitor .. $3500.00 
Motorols R- 2OGKIDELS with & elular Test .......... .. SOSA. 
el . $5500.00 


R.F. IMAGING AND couicanons 
408-929 2244 Pager 510-495-6) 


Unique standard features include: 
tracking generator, duplex generator 
with offset frequencies to 1 GHz, digi- 
lized spectrum analyzer, digitized 1 
MHz oscilloscope, bit error rate meter 
and multiprotocol data generator. 


International (USA) 


O PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


@ Recrystalled 
@ Complete Elements 


48-HOUR 


SERVICE 
AVAILABLE 


(606) 283-5000 


FAX: 1-606-283-0883 
1438 Cox Ave., Erlanger, KY 41018 
(Greater Cincinnati Area) 


“Precision Quality Quartz Crystals— 
Made to Your Specifications'' 
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FM/AM-1600S 

Advanced 
Communications 
Service Monitor 

TDMA & Analog Cell Site Options 
Now Available! 


am > 
available from 


UK \\ Gommunications 
GG? a NE Associates ne 
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FEBRUARY CLEANOUT SALE! 
WE HAVE SENSATIONALLY LOW Ra cli iuy » WE HAVE TONS IN STOCK FOR 


UNBEATABLE RADIO PRICES FOR 


PORTABLES FROM $160. MOBILES 


IMMEDIATE SHIPMENT!!! 


FROM $275. SPECIAL! GP300 8F UHF $519. 


i he a i ee ae a ee ae ae ee ee a a a ee a a ee 
MOTOROLA CLEAN TRUNKED TYPE RADIOS 


PORTABLES 
VISAR W/CHARGER HC BATTERY USED 
MTX900 6 SYS CHARGER NEW BATT. 
MTX9000 W/CHARGER NEW BATT. USED 
MTXS000 W/CHARGER 15 SYS. USED 0... 
MTX800 1 SYS CHARGER/NEW BATT. USED 
MTX810 2 SYS CHARGER/NEW BATT USED 
HXS581T 7 SYS CHARGER 3 YR WARR NEW 
T- 10 SYS CHARGER SC: SE 
RIVACY PLUS 3W USED . 


STX SMARTNET 1.11, RECONDITIONED 
elicdolielicticihalicliel t-A-A A a-At cach -t tcl et teleadctadctalihe 
MOT OROLA CLEAN CONVENTIONAL RADIOS 


MT2000 160% CHARGER USED -. we $895 


HT600/P200 SW GF NEW BATT. . 

HT1000 LOF W/CHARGER USED 

VISAR LiF Wy eae USED 
ae fs 


““SYNTOR X 9000 100W 30- 50M 


a ie eo dc ok os ie ss ee A eo ie oo hott oe 


RADIO EXPRESS INC. 


9) 495 


MOBILES (USED) 

MOSTAR WITH ACCESSORIES 

TRAXAR WITH ACCESSORIES ... 

MAXTRAC 800 W/ACCESSORIES .. 

STANDARD GX5810T W/ANT,. 

eas AC cae Wis ACCESSORIES ... 
9 


pPaaDX 


SYNTOR X 100W VHF & UHF 


USED . 
495 MARATRAC 100W LB, VHF, UHE USED 


SPECTRA 45W VHF & UHF USED . 
SPECTRA | LOW VHF & UHF USED 


a oft fe te oe he a ie se hs is ois oe ks ok os oe ok aie of 


Mhz ALPHA-NUMERIC SCAN “$1, 595 


ah oie she te ale ake a “Ca Heike ek fee eae este eg a 


“AMERICA'S FAVORITE RADIO SUPPLIER” 


ORDERS: 800-545- 7748 (INQUIRIES: 703-266-1928 FAX: 703-830-8710 


VISA - MASTERCARD - DISCOVER 


“WE BUY MOTOROLA LATE MODEL RADIOS" 


Circle (100) on Fast Fact Card 
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Classified 


Equipment for sale 


WEST COAST RADIO 


Join Our 


“NATIONAL RADIO BUYERS 
ASSOCIATION” 


ABSOLUTE LOWEST 


RADIU$ PRICES! 


Orders panne 
Radiuy 


800-881-6722 
FM 2-WAY US 


Info 310-268-2464 
Fax 310-268-2474 
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"COMPATIBLE MOTOROLA ® RADIO ® ; 
PROGRAMMING EQUIPMENT. | } 


PA-3* Pocxer Proarammen..$169.% 


@ Micro-Size Design for Convenient Portability 
va and Field Use. 

b 2  %\@ Uses Surface Mount Technology (SMT). 

@ Rechargeable - Works for Hours on One Charge. 
@ Supports Full Spectrum of Programmable 
Motorola ® Radios, 

@ Inciudes AC Adaptor, XT/AT cable, Serial cable, 


1 Year Warranty. 
PA-2* Programming Adaptor...$ 129.97 
PA-1* Programming Adaptor..... $99. 


Program Your Radios "IN-HOUSE" 


FAST - SAME DAY SHIPPING 


1-800-752-3571 


24 HOUR FAX LINE 404-252-8929 CALL FOR oCHURE URE ON Leer 
Full Line of Programming Cables Available ALL OF OUR Pane Hotels) and 


other products, are 
Trademarks of 
Motorola, Inc 


Our Programming Cables are precision devices designed 
specifically for each radio. Put your confidence in our quality. 
NEW! HT1000/MT2000/JEDI.. CALL 
...- $118 
GP300 / P110, HT50 /P100, STX, STX Gemini, STX 821, 
SPECTRA, RADIUS ® MOBILES, MAXTRAC ©, and more! 
Prices Subject to Chenge Without Nolice 


POLARIS INDUSTRIES 


a Division of Southern Computer Corp, 
141 W. Wieuca Rd, Sulte 300-6 
Atlania, GA 30342-3219 


Established 1983 in Atlanta, GA 


Circle (102) on Fast Fact Card 


New, low cost trunking logic 

No special site controller required 
All features software controlled 
Dispatch and interconnect capable 
Detailed installation instructions 
Only 0.8"L x & 68"W x 0.13"H 


ER : ihe ii 

as = =. 7 oo hed = sae 

@ Grn VE & Pi a —a a oma 

1803 Commerce Street, Yorktown Heights, NY 10598 USA 


Voice: (800) 438-7865 International Voice: (914) 245-1128 
Fax: (914) 245-2382 Pax Back System: (800) 292-9723 


Shown Actual Size 


from... 


$39 
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USED EQUIPMENT 


3 Motorola HT-600 2F UHF w/chrgr 

2 Motorola Radius GP-300 8F VHF w/chrgr $375.00 
2 Motorola MTX-810 2 System w/chrgr 

1 Motorola MTX-800 1 System w/chrar...... 
1 Motorola MTX-800 2 System w/keypad ... 
1 Motorola MTX-810 6 System w/chrgr...... 
2 Motorola Syntor X 800T radio only .......... 
1 Motorola NLN-7177A Expo multi chrar ... 
1 Motorola HT-90 UHF PL w/ehrgr........... 
3 Motorola Series 90 local remote 

2 Motorola Maxar 50 2F UHF 
1 Motorola PP1000 800 trunked phone. 
2 Motorola Maxtrac 800 conv 2F 15w.. 

3 Motorola Maxtrac 2F UHF 25w 

1 Motorola MDC-600 enc/dec H1011A 
1 TPL VHF Amp 10w in 70w out ...... 

1 GE Exec | UHF 100w w/ace 


$495.00 
$545.00 
$545.00 
$ 65.00 
$ 95.00 
... $125.00 
$ 60,00 
oo $ 75,00 
$425.00 
.. $300.00 
$275.00 
$ 95.00 
$ 50.00 
. $ 75.00 


1 Kenwood TK-330 UHF 100ch w/keypad ... $425.00 
Misc Micor & MSY station cards available 
WANTED: late model Kenwood or Uniden LTR 
mobiles and portables. 

Will trade for above equipment. 


CALL STEVE AT (916) 674-7532 


WE BUY 
AND SELL 
USED 


21ea Syntor X 9000 da 42, TH4KEJ7J04 
ts Syntor X 9000, 460 MHz. T34KEJ7J04 
iSea Spectra. 460 MHz D44KMATJAL 

t4ez Maxar 80, 460 MHz, D34TSA6300 

2ea Apcor Portables, 460 MHz. passes SUSE 
Bea GE Phoenix-SX, 460 MHz, NSA 


MOTOROLA 
10a NMX340. 460 MHz HasnAUaTa0 


AND Mea MTS00, 460 MHz. K34BBU3124 
30ea i 155 MHz, TB3SRA3200 
GE 36 ea. Mitrek. 154 MHz, T83JJ43900 


FM 20a MXGS0, 185 MHz 
TWO-WAY 
RADIOS 


SCHAEFER 
RADIO CO. 


130 West 
Fayetle St. 
PO. Box 395 Hea racom Empt y Cabine 


ant 
251 cr} ico, 47 MHz. T74ATNGI00 
2 ea. GE Custom MVP, 47 MHz, CTSAAAUIIA 

tea Micar Base, 37 MHz, CRACBI1454 
1Sea Mitrok, 31 Miz, TBIJA4000 

75 ea Mocom 70, 37 MHz, TS1BBN1100 
ea Tone Remote Consoles, T1604M 

2s 


Mixed Models. 11926, 11380, 7 
27 ea Local Control Desk Set 


2¢a OVP’ Code Pe rarirnare P1no1BXx 
Denver, 1A 25 Sets. Movie Accessories 
50622 at = Coat HE dadoorcauinels 
ea ft Chrgrs. SAL, 
POON ec RG ch a chrgte NLN6S9S 
Wea imine Raph rgrs. , NU 
PIO ECSR MIME 6 0 NTS00 Slimline Rapid Chigrs.. NLNASES 
SMM 352 Kcooion ues MeN 
aa mri St rgrs. 
MESO Daa, NTSO0 Omnt Vehicular Chirgrs,,. NUN68O2 
Sea. Pulsar fl VHF IMTS Phones, Mixed Models 


LTR BACKBONE 


1 IDA SYSTEM 3..... 
1 EF) ID VALIDATOR 
2 EFJ RICS 

1 CES DATA ACCUM 
SIDA: RIC 2000 sisezcsscisvesicctssevnaree 


. 1200. 

.. 600." 
500." 
600." 

. 500.” 


Dittronics 
1-800-455-3912 


Radiu 


Lowest prices atu 


800-231-0103 


LS a SSS a a a a 


Classified 
TPS 


POWER SUPPLIES 


75 AMPS 
Continuous Duty 
9 POUNDS 


+ LOW RIPPLE + 
* CURRENT LIMITED + 


* FILTERED « 
* REGULATED + 
* EFFICIENT « 
*MOV PROTECTED + 


= 
7 TO 75 AMP MODELS AVAILABLE 


DuraComm Corporation 
438 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
1-800-467-6741 
Fax 1-816-741-7499 


rtenna 
Low Profile 
Antenna for Radio 


Communication 


FEATURES: 
* Higher "Q" than whip antennas 
¢ 95% Height reduction 
* Models available from 27-900 MHz 

(HE, VHE & UHF) 

COM-RAD INDUSTRIES 

PO Box 88, Wilson, NY 14172 

For Immediate Fax Info & Technical Assistance, 
Tel: 716/751-9945 * Fax: 716/751-9879 


Htustrated: Dual Band, 
VHF/UHF Model CR2/4A 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 


ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 
prices 
Any desired Frequency available 
for fast delivery. 
Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 
We Buy Used Elements 
Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


ICOM F30LT VHF / FAOLT UF 
portables, Retail $799/$859. Dealer 
$599/$639, Ninety-six channels, 8 digit 
alpha, front panel or PC programmable. 


Upgrade your H/Ul6. [COMS o 
sold and repaired. 


SWS Security 410-879-4035 {COM 


Equipment for sale 


M & M COMMUNICATIONS 
Over 15 Years Experience 
AEROTRONe MAXONe 
YAESU* REPCO 
MOBILE*PORTABLE 
UHFe UHF 2 WAY RADIOS 
PAGERS 
Salese Services Installation 


VISA MASTERCARD + AMEX 


103 W Main St., Youngsville, NC 27596 ..... 919-556-5999 
SOT REERT ccsrvsscraxanisrvagavecuipncecesareerkis 800-954-7745 
Fax Lime ..........-cccceecee-eecsseeeessrererreeees 919-556-5999 


[I ECL? 
INNS EL EE FRONICS 


“Securenet" 

Digital Voice Modems T5090 & 5091 

Console Interface Units CIU 1 & 2 

Secure Comparators Q2208 

Secure Spectratac Receivers Q2205 
C73RXB1196 Secure Micor Base & Repeaters 
C64RXB1106 Secure Micor Base & Repeaters 
Syntor X DES VHF 100W 

MCX100 DES VHF 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 

YaKW GE sta. blower motor, new .. 
Masts Il base sta wire harness 
MPD VHF SW wiscan 
MPX/MPR new parts, large qty, ... 
MPI 8-Unit multicharger, checked 
Delta-S 450-470 less acc. 100W 
Delta-S 450-470 40W $-990 acc 
Delta-S 450-470 40W no ace, 
Delta-S 42-50 less acc. 110W 
MLS 150-174 oo. 
MLS-I Controls 16 
Phoenix-SX VHF 16 ch. scan .. 
MVS NPH20 VHF 16 ch. scan . 
Exec. cables new....... 
PLS/MPD/MPA Multi-chgr. new 
PLS/MPD/MPA/TPX Rapid desk new 
MASTR II 150-174 110W from... 
MASTR II 42-50 110W w/acc. 
MASTR |! Accessories, comple! 
MASTER II Multi-channel cables 
MASTR I! C-500 w/scan ar PA 
$-825 scan or systems w/warr. 
§-990 128 ch head w/warranty 
$-950 128 ch head w/warranty ... 
MPS/MPR/MPX/MPLUMPO Chargers _. 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


Mailing Address: 

P.O. Box 7846 
Fredericksburg, VA 22404 
3605 Loren Whitney Drive 
Massaponax Business Park 
Fredericksburg, VA 22408 


KVL's and Cables 

Secure Portable Repeaters VHF & UHF 
MX300s, PX300s, EXPO DES Portables 
SVX 1000 Modems 

“Data Crypters" 

Secure Unified Chassis and Cards 
Surveillance 

Transmitters & Receivers 

Dell Star 900 MC Video System 


Many Items in stock, call with your requirements. 
We have the R1801 DAC for your programming needs. Call us with your requests. 


Phone: (703) 891-0569 


We accept VISA and Mastercard 


Fax: (703) 891-0538 


Circle (104) on Fast Fact Card 


CLEAN USED GEAR 


Cushman CE-4 & CE-6 Service Monitors 

GE Phoenix SX VHF, 2/16CH&Scan 

GEMLS LB, VHF, UHF 2/8/16 CH & Scan 

GE MASTR II & Exec Il LB, VHF, UHF 

GE MVP, VHF 

GE MASTR II Base/Rptr LB, VHF, UHF 
Motorola Mocom, Micor, Mitrek LB, VHF, UHF 
Motorola Moxy, Maxar, -50,-80 LB, VHF, UHF 
Motorola Mostar 800T 

Motorola Base/Rptr/Consolettes LB, VHF, UHF 
Standard GX3000 VHF, UHF 64 CH Synth/Scan 
Standard 966L LB, 75 Watt, Synth 

Mostar VHF, Maxtrac 900MHz 


NEW STANDARD RADIOS AT DISCOUNT! CALL NOW 
HarrisAlpha2000E VHFIMTS 

Motorola Pulsar VHF IMTS & Others 

Motorola MT500 LB, VHF, UHF HT 

Motorola MT/HT/ Gang Chargers 

Standard HX300, 320, 734,834 VHF, UHF HT 
Standard HX400 VHF, UHF 25 CH Synth 5W HT 
Uniden SPH & SPU 8 CH Synth HT 

Wescom 2 GHz Microwave, MUX 

Standard GX-1 500U 

GE Deskon Il DC Remotes, Motorala Local Ramotes 
MORE — MORE ~ MORE - MORE — MORE —- MORE 


We Buy Used Equipment — CALL! 


Ph: 1-800-456-5548 
Fax: 1-307-266-3010 


Circle (105) on Fast Fact Card 


FREQUENCY MANAGEMENT 


Top Quality Pager Crystals In Stock 
NEW! L.C.D.’s for Bravo Pagers 


Crystals for Two-Way and O.E.M.’s 
Call for Details 


800/800-9825 


Circle (106) on Fast Fact Card 


15302 Bolsa Chica St. 
Huntington Beach, CA 92649 


Classified 


Equipment for sale 


Model VR-100 Low Power UHF 
Vehicular Repeater 


¢ Public Safety - Wide area coverage without satellite receivers 


Motorola PAC/RT® fully compatible 
“First man out" with priority sampling 
Multiple vehicle operation: up to 256 units 
LTR® and Motorola trunking compatible 
Rugged one piece extruded aluminium case 
Compact: Only 5'44"W x 6"L x 1.1"H 


SSSSSSSSSSSSSSSSSSSSSSSSSSSS$ 
MOTOROLA Radiuy 


LOWEST PRICES ON PLANET EARTH 
WE WILL NOT BE UNDERSOLD! 


Wholesale parts & accessories too. 
VHF 
P110 2 Channel 2 Watt cc ccccsscessenessevee 
P110 2 Channel 5 Watt... 
GP300 2 Channel 5 Watt... 


¢ EMS - Paramedics maintain communications even inside buildings 
¢ Utilities - Crossband repeat works with existing lo-band systems 
© 800/900 Trunking - Mobile coverage with a low power handheld 
¢ Fleets - Eliminate pagers, cell phones === 

\ and see calls 


\ 
\ ainifnications 


(While they last) 


1-800-249-1250 


WETEC ELECTRONICS 
VISA ACCEPTED 


(800)726-9015 (612)884-8352 


“We Have Fast Service. 

“We Have a Flat Rate Repair Service. 

*We Have a Complete Dealer Support Program. 

“We Have a Large Variety of Accessory Ff 
Items Available 


Portables! 
Our Prices will Surprise 
You Even if You Buy Direct 
: : from the Factory!!! 
Tleane ¥> Full Line Distributor of Tekk 
—& 3% Many other brands also available. 
ADIO W ha Your One Stop Warehouse for All Your 
Commmunications Equipment Needs. 
OMMUNICATIONS 24 Hour a Day FAX 
(612)884-8356 


— 
Add a recorded natural voice to your system. Voice 
libraries of up to 255 words or phrases (2 min total 
max}record your own using our optional SDS-1000 
development system and your IBM compatible, or we'll 
prerecord your messages for you. Eprom voice storage 
means your library is unaffected by power loss, 


Used In: 


HOLESALERS — 
Circle (108) on Fast Fact Card : ii again ie. — 
=Shap = SALE : * ANI encoding « Emergency announce- 
COMMUNICATION WHOLESALE PRICES « Revie treet sea, 


DEPENDABLE SERVICE 


Distrbation Center * Parallel input word select 8. or 6C0. chm audio out 
z 500 ma keyline output Ov lo +14 supply 
3 4 32 Kb sampling rate Size: 3" x 4.5" 
2 bi Mullipe modes Connectors included 


($6) a 


Selectable timing 


CONVENTIONAL Sheila Tim 


& GE-MARC 
* Mobiles 


Several different models available 
By\\\ Palomar Telecom, Inc. 
120 Simpson Way * Escondido, CA » 92029 


RFI Connectors 


Authorized Distributor |  - Portables TELEWAVE Site Management 
Mobile Communications * Accessories _ SAMLEX Power Supplies i inl SA 
WHELEW Safety Signals 


‘MOTOROLA 


ALL Reeds, Channel Elements, Filters, 


2-WAY SALES TO RADIO DEALERS ONLY 2 i 
Onder Teday! 12800-548-2484 Skip Today! 
Circle (109) on Fast Fact Card 


USED 2-WAY RADIOS 
Call Sid Cohen 


FAX: 205-539-1663 [ll 


DPL Chips, PI Chips for most Motorola 
radios & pagers $9. each or lower! 
CALIFORNIA RADIO 303-249-1414 


at AIR COMM—Phoenix, AX 
(602) 275-4505 » Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 


primarily solid state—all frequency bands. Also, 
accessory items: Motorola “Systems 90” con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 


== purchase of above equipment. 
AIR 4614 E. McDowell Rd. 


COMM 
Phoenix, AZ 85008 
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[ | COMMONWEALTH 


COMMUNICATIONS INDUSTRIES, LTD. 
602 Lickinghole Road/P.O. Box 312 


Ashland, Virginia 23005 
Specializing in Automated Paging Equipment 


Bus: (804) 798-9128 
EARL T. Van STAVERN Salas Calls: 1-800-633-8844 
Chairman & Sales Manager FAX: (804) 798-5114 


COMMUNICATION 


CARELS For Pagers, Cellular Phones, 
and all types of custom labels 


Anchor Graphics Inc. 


1467 LeMay #111 — Tel. (214) 242-0439 
Carrollton, TX. 75007 Fax.(214) 242-0959 


Classified 


MOTOROLA Radius 


DELIVERY NOW! 
One of the largest stocks of Motorola Radius in the world. 
Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 
On your jobsite tomorrow. We can handle any size order and have 
done so for 21 years. 

CALL 1-800-53-RADIO (72346) 

(706) 561-7000 FAX (706) 568-4506 
To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico. RADIO WHOLESALE - John Cunningham WB4-JUN. 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS $9.95 


MAXON, TEKK, ele working days 


Circle (110) on Fast Fact Card 


“MOBILES «BASES +PORTABLES -PAGERS _ -REMOTES: 
PCI — PEKAAR COMMUNICATION INC. 


Steve's back, formerly of Gregory Electronics Corp. 
$ Specials of the month. J 


ce Phoenix SX Mode! NSHH1W40PB highband w/dual priority SCAN A: OCC8. oie cliscicus 
Delta S Model N3CC3N 110TB 110 watt 36 to 42 range wiaccs. a 
GESSsO 16 Plus trunking control head: 
Motorola Mitrek Mode! T51JJA 2900 60 watt 42-50 range < treq. “with accessories, “Gean, 
Motorola MOCOM 70 U41BBA 1900 60 watt 42-50 range 4 freq. wiaccess., clean, no PL ..... 
Motorola Micor U51RTN1100 42-50 60 watt wiace., no PL 
GE MPE Portable Model PE6SRBWEMX. 450 to 470 range, 2 iraq. witG 
GE PE Portables Mode! PEGSRBW 440 to 470 range, 2 freq. wCG . 
Motorola Mitrek T45JJA3900 BK BOO Range wiaces 
Motorola HT220 Slimline Hiband or UHF........... 
GE Mastr II local controller not remote ....... 
Motorola Model N1244A4 Gonveracan) chrg) 
Federal Sirens Model 00 .. ES 
Exec fl Control Hea 
[em = Matorola Micor Mobiles eaRTASBOORA ‘30g MHz range. less acc. & cases 


es "$25 

a Catalog Available §‘/f youcan'tfindit, tryus! — Call (201) 772-0704 

* BOARDS + STRIPS +» ACCESSORIES + ELEMENTS 
Circle (111) on Fast Fact Card 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 


Steven Kenney 


1-800-347-4121 


(602) 585-3900 
FAX (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


SPECIAL $250 


o G cenera.": = | EES 


COMMUNICATIONS 2 Labels for pagers, cellular phones and two-way radios 


DISTRISUTORS OF MOBILE COMMUNICATIONS EQUIPMENT IRS Be \ with your omnes ae eras ae for batteries. 
ar-code and printing systems 


: a 
Largest Inventory * Quality Service * Fastest Delivery & Best Prices ft Call us for free samples. 


5157 Anton Drive * Madison, WI 53719 » 608 271-4848 » Fax 608 274-2080 ADVANCE LABEL & TAG 
800 356-3200 1725 N, McDonald St. 
Because your business takes you everyihere. oy Ly McKinney, TX 75069-8230 


ml > modite = Rercci cao 1-800-466-5345 FAX: 214-548-2518 1-214-542-5345 
messy Ny Communications ” : " 
es oe Our years of experience are your best Insurance 


| 


Fea aaa aseses es REEmTESoat err nnnar ones eneen 


Calon a PoE j CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS 


The Celwave PD10183. 

It's the top performing, pattern constant + In Stock 

throughout the band, 187 mph wind ae 7 
beating, transposed dipole array, + Competitive Prices 


copper radiating elements enclosed in a 


rigid fiberglass radome. + Best Service 


USED RADIOS 


at Low Prices! 


*MICOA °*GE 
*MITREK 


*RCA 
*PORTABLES *ACCESSORIES 
*MOCOM 70 TONE ELEMENTS 
*MAXAR *CHRYSTAL ELEM 
*RPTRS *BASE STATIONS 


AEAE AB AB AB AF AF 4-800-255-6222. 446 AP AB AP AP AB 
Circle (126) on Fast Fact Card 
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Large Quantities = (817) 433-5452 


Classified 


Now, here’s a switch! 


GHARGECUARD 


automatic [ON///MEHA timer switch 
lor two-way 1400S. cellular pnones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
suede"? ONLY $74.95 Sith 


12 AND 24 VOLT MODELS AVAILARLE 


CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 
DEALER KIT" 


vii Se Avenue * = \ 
Altoona, PA 16602 Vana 


an Rae 


399) ChargeGuara 


Circle (112) on Fast Fact Card 


Don't worry... 

The Bramco 
Tower Lite 
Monitor 

Will Phone You 
and 

Tell You About It! 


Signaling and 
Conirol Is 
Our Business. 


REEDS and 
FILTERS for 
PAGERS 


Brasco, Inc. 513-773-6255 


Piqua, OH Fax: 773-8003 
Circle a on Fast Fact Card 


abe 15 minutes to 12+ fours B 
m= * Handles 30 continuous amps at 12 volts & 


I Case & Hardware ; fasy to instal 


a) included 0G200 
8 


* Eliminates a failure/replacement 


+ Protects your rai 
+Family owned & operated since 1985 


io & cellular phone 


| (800) 283- $158 . = Mate in 1 THE USA with 1  yeat warranty Fs 


vis A inlisbebe aise 
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Equipment for sale 


ELECTRONICS CENTER 


3913 BROADDUS AVE. » EL PASO, TX 79904 


BUYING LATE MODEL TWO WAY EQUIPMENT, 
PREFERABLY PROGRAMMABLE. 
Send or Fax Your List. 
We also sell used two way equipment and 
computers — some listed below. 
1 ea -B91RCB3105 330W 42-50 PL Base DC 
$3200 Manuf.1988 
1-C71RCB 100W Micor 42-50 PL $1600 
2 ea.-C71RTB3102 Micor 42-50 (1-Local Cont. PL 
$900, 1- Tone $1000 
2-MSR 2000 100W VHF C73GSB6105 Rept. 
DPL $2000 
2-Mitrek Consol. No Drawer 100W DC only $575 
1-Mitrek VHF 100W Consolette DPL $875 
5—Micor C64RCB3105 UHF Repeater PL 75W $2395 
3-Tek2246 100MHZ Osciliscope w/Probe $1650 
1—D176AAU66 Mastrll VHF Tone CG No Cab. $750 
1-C64CLB7105 MSF5000 UHF Base PL $2975 
10-T1602 DC Remotes w/o Mic $175 
17-T81JJA4000 100W Mitrek 42-50 w/acc $325 
15-Repco Base Ext. or Secode Tone Remote New $60 
10-Mitrek T45 800MHZ No Access $100 
16-Secode Tone Base Adpt. $75 
6-Mocom 70 100W 30-36 or 42-50 w/ace $225 
2-C42RC83105 Micor 72 Meg Repeater $1500 
WE ACCEPT MC, VISA, & DISCOVER 


Voice: 915-562-1000 © Fax: 915-562-3827 


Radiuy 


LOW! LOW! LOW! 


Radius GP300 VHF 


Radius GP300 UHF 
1-4 Wat/2-Channel 
1-4 Watt/16-Channel 

Radius P110 VHF 
2 Watv2-Channel  ......--.--------neeeeeesereeees res 
5 Watt/2-Channel _.... 

5 Watt/6-Channel 

Radius P110 UHF 
2 Watt/2 Channel 
4 Watt/2 Channel 
4 Watt/6-Channel 


SAFARI RADIO 
1-300-RADIO-30 


2 SS) Welcome 


FOR SALE 


NEW PORTABLES..............$379.00 ea 
(STILL IN THE BOX) 

Large quantities of new LTR format 800 MHz 
poeple’ with standard telephone keypad. 

cludes Battery, Charger and Antenna. 
Features: Up to 10 systems selectable, Up 
to 10 groups selectable per system. Scan op- 
eration in both trunked, conventional modes 
and talk around. 

Will build systems with large purchases. 


QUANTITY DISCOUNTS AVAILABLE 


CALL 1-800-792-0351 
ASK FOR JERRY 


LAND MOBILE RADIO BBS 
Buy - Sell- Trade used radio equip- 
ment with hundreds of other deal- 
ers nationwide. Call with your 
modem to register now. 


FCC Database 
ONLINE 


Low Annual Fee 
No Per Minute Charge 


The CommLine BBS 
313-854-6441 


Radius 


PIQiQaiuly 


AllBrandNew 
Limited Quantities 
Other Models In Stock 


GP 300 VHF 8 Channel . $500 
eGP 300 UHF 8 Channel . $530 


Lowy 


. ey 
cy Tel: F3 
S (610) 648-2859 se 

Fax: (610) 896-5724 

“VISA e MASTERCARD © AMEX 


For Sale 
Centra Com I 
—Whole or in Parts— 

Centra Comm Il 
Engraved Buttons. 
$6.50 per button. 


All orders shipped 
within 48 hours. 


Centra Com If 
Reprogramming and 
ustom Changes 


Northeastern Communications inc. 
Waterbury, CT 06708 


(203) 575-9008 


Radiuy 


Lowest prices aus 


CARAS) 800-231-0103 


Classified 


Equipment for sale 


WHEN QUALITY COUNTS, CALLING | “Motoroia Racius Speciale 


“New Factory Fresh" GP 300 UHF 16 CH. With All 
CRYSTALS -ELEMENTS 


Accessories. As Aiways Below Dealer Cost..$508 
CLEARANCE ONALL USED EQUIPMENT 
44 YEARS IN THE INDUSTRY 
EXPEDITE SERVICE 


Buy them before we have to inventory them. 
MENTION THIS AD 


MTX-B00 S. Sys None Over $300." [2 
3} MTX-800 Multi-Sys None over $350."° 
None over $425. 
AND RECEIVE OUR QUICK REFERENCE TO 
COMMUNICATIONS AND PAGER CRYSTALS, FREE. 
PHONE 24-HOUR FAX 


2 MAXTRACS, 800 MHz ... None over $399. 
1-800-725-1426 | 1-800-322-9426 


SPECTRAS, 800/900 MHz None over $499.° 
INTERNATIONAL CRYSTAL MANUFACTURING. CO., INC, 


§| AFew Salesman Demo VISARS, MTX 8000/9000, MT2000 and HT1000s remain, they go FASTH! 
PROCOMM «= Information & Fax: (805) 497-2397- 
Orders (800) 497-2394 


"NEW" High Power Maxtrac Mounting Brackets (HLN9404R) 1/2 NSO at $5.” each 
P.O, BOX 26330 » OKLAHOMA CITY, OK 73126 SP Rodies 1995 Radius 1995 Rodky 1995 Raduy 1995 Rodi; 1995 Roday 1995 Radhy 


1 Zetron Model 20 Voice Storage Recorder $200.00 


1 Uniden Repeater... ecscresrserseerereersereere $300.00 : Ta 
1 Wee Page Terminal ............. .. $300.00 : ‘ & BU Gase 
1 Wee Page Voice Storage Box ........ceee $200.00 ~s 7 on 


J. ae CRYSTALS FOR ALL RADIOS. 
ren 
Sitaciibe: NY. 18164 + Communication Crystals 
(315) 488-2203 Py teehee ai motes = t Wanted 
Recrystalized and compensated EGP e av ns ane 
ane ae EFJ, Uniden, Standard 
Emergency Service : : 
For Crystals 24 Hours ¢ 72 Hours * 1 Week Buy-Comin-Co. 
Normal Delivery 3 Weeks 1-800-347-4121 


800-333-9825 FAX (602) 585-6900 


FAX 714-491-9825 
1142 N. Gilhert Anaheim, CA 92K01 j 


PAGING AMPLIFIERS 


VHF-UHF-900 MHz 
40 to 300 watts, continuous duty! 
Electronically protected, + 2 yr. warranty. 
1-800-LH-AMP-4U 310-865-4923 
LH Power Amplifiers, Inc. 


Radio Propagation Software for PC's / WINDOWS 


e LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
e No Radial Generation Required - Real Time Propagation Study / Profiles 
e DXF/ HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. 

¢ Multiple Propagation Models - Okumura, Field Strength, Shadow Maps 
e 
e 


TTERY SOFTWAI 


(813) 697-8008 


SPATCH 


Alphanumeric Paging Software 
for UNIX and DOS 


(404) 495-0718 


VHF / UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
3 Second Digital Elevation Data on CD-ROM and Floppy Disk 
Rocky Mountain Communications, Inc. 

2023 Montane Drive East @ Golden, Colorado 80401-9123 

Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 


CUSTOM RF SOFTWARE TOOLS 

Coverage Digital 
* Digital/Analog *Throughput 
*Reliability *Response time 
«2D contours Fast Color Printer plots 
*3D terrain grid Map Features 
Simulcast Interference Minimization & Others 

CMC CONSULTING (214) 612-8880 


MICROWAVE SYSTEMS RADIO COVERAGE 


On-Screen Path Profile Design Coverage Diagrams -Single Signal Level - Black 


Diffraction Loss Calculations Thite 
Coveraye Diagrams - Multiple Signal Level - 
Multiple Color 


360 Radials - 12.5, 25 and 50 Mile Radius 
User Defined Antenna Pattern 
Antenna Radiation Diagram Plot 


Reflected Signal Analysis 
Route and System Diagrams 


Map Crossings Graphic with Dimensions 


Performance Predictions - Analog & Digital 


PAGER & CELLULAR 
BILLING SOFTWARE 


800-466-6261 
CALL FOR DEMO 
PAGE-1 SOFTWARE 


High Resolution Graphic Printing - Printers & Nees Sas 
Plotters - Black/White & Color Relief Maps - aicipls Colors 
Reads 3-sccond Terrain Data Reads 3 Second Terrain Data 


10002 McDuff Court FREE BROCHURE 
Vienna, Va 22181 AND 


Phone: +4 703 938-5745 
Fax: +1703 938-9168 DEMO DISK 


Circle (89) on Fast Fact Card Circle (114) on Fast Fact Card 
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Classified 


Computer software 


With more than 20 years experience in propagation 
modeling, EDX is the world leader in innovative PC 
coverage and link analysis software. We offer proven, 
affordable PCS system planning tools including: 


QO Multi-transmitter coverage prediction with 2-D and 3-D 
plots of signal levels, C/I ratios, and most likely server 
studies (MSITE™) 

O Microwave link studies with interference prediction 

vad Tracing for Urban PCS from other links and PCS transmitters (TPATH™) 
ae ne O Selectable propagation models (TIREM, Okumura, 
fh “ FCC, CCIR, etc.) with time and location statistics 

O The first PC-based UTD ray-tracing software for urban 
PCS and indoor wireless LAN design (MCS™) 

O The first complete US 3 second terrain database on a 
single CD-ROM 

O Terrain databases for the U.S., Great Britain, Canada, 
Mexico and other countries on CD-ROM or diskette 

O Custom terrain, groundcover, and building databases 

O EDX programs are full 32 bit applications 

O Demonstration disks available 


EDX is your single source for propagation prediction tools 
and databases. Send for our full color catalog today. 


EDX Engineering, Inc. 


P.O. Box 1547, Eugene, Oregon 97440 USA 
Tel: (503) 345-0019 Fax: (503) 345-8145 


Circle (115) on Fast Fact Card 


eats ———————— NEW! 


CONSULTING SERVICES ENGINEERING AID SOFTWARE for 1995 


* Microwave Systems * Microwave Calculations e PAG] NG ® 


+ 2-Way Radio Systems * Path Profiles (Graphics) : 
* Telemetry ‘SCADA Systems * Mobile Coverage Showcase your paging 
+ Path Survey & Analysis + Multi-Point Calculations products 
* Specifications & Licensing * HAAT Calculations : ; 

U.S.G.S. MAP DATA BASE; 30 SECOND & 3 ARC SECOND DATA BASES gil Someries 

CONTACT: JERRY SIMMONS 

P.O. Box 884, Montgomery, TX 77356 + (409) 588-3200 - FAX (409) 588-4434 and reach... 
carriers ....dealers 


Identify and prevent RF ....end users 
communications site interference 


- Transmitter Noise/Recelyer Desense Analysis Mobile Radio 
- Intermodulation Signol Level Analysis 
- Eliminotes Monual look-up of fitter curves 
“See our Si ad on page 69" Technology. 
For a brochure, call 1-800-845-0408 The industry's #1 classified 
advertising section. 
ReeeroveN To advertise in our next 
24,000 issue contact: 
P ee Scott Thompson 
very mon In 
Mee Tel: 913/967-1923 
Classifieds FAX: 913/967-1735 


‘Service - Sales - SMR Billing 
Pager Billing - Accounting 


Computer Resources, Inc. has the 
solution for all types of two-way radio 
billing and management problems. 
Systems are available on DOS, Novell, 
Lantastic and UNIX, The CRI system is 
modular and completely intergrated. We 
can provide complete solutions including 
software, hardware, and training. 


205-987-1523 / 205-987-1709 FAX 


Circle (116) on Fast Fact Card 
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Computer software 
RFCAD' 


FOR WINDOWS IS HERE! 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


Whether microwave, multi-site, or field strength coverages, our Ter- 

rain Analysis Package (TAP)™ helps you understand everything from 

dBu to 3-D plots and site management software. Give us a call and 

we'll tell you how, Do “what if” studies and solution analysis in-house! 
; Cail for free brochure & demo disk. 


SOFTWRIGHT, LLC 

1010 So. Jouiet St, Surre 204 

Aurora, CO 80012-3150 USA 

. Ter. (303) 344-5486 

TeLeTAP (BBS); (303) 344-5378 (9600, N,8,1) 
Fax: (303) 344-2811 
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Applied Spectrum Research 


Frequency Management 
Consultation 
Software Development and Planning 


2975 Valmont Rd, Suite 100 

Boulder, CO 80301 USA John P. Murray 
(01}303 444 4871 

Fax: 303 444 4872 


Services 


REPAIR & RETUNING 


¢ Authorized warranty Service 
* Quick Turn Around 

* Flat Rate Repair Available 

¢ Free Estimates 

* Guantity Discounts 


MOTOROLA 
(3g) Authorized Service ecties 


CDS has been the leader 
in high quality propagation 
analysis software and services 
for over twelve years - 
RFCAD"™ isthekeystone in 
our line of RF-Engineering 
Tools™, 

For the most efficient, 
effective, and accurate 
Multiple Site Coverage 
Analysis PC software 
package in the industry, there 
isonly onechoice: RFCAD™. 

In addition to the PC 
sofiware package, CDS also 
offers UNIX based 
propagation packages, Online 
Remote Access Propagation 
Services, and an array 
of additional services and 
products. Please contact us 
today to request the latest 
catalog of services. 


Communications 


* Microsoft Windows Application 
* Received Power Analysis 
» Multiple Site Composite Coverage 
(any munber of sites) 
* Land Use and Land Cover 
Data Base Available 
* Statistical Analysis of 
Model Performance Available 
¢ Multiple, Propagation 
Models to Choose From 
(Longley-Rice, Biby-C. CRC) 
» 3 Second Terrain Data Available 
on Single CD-ROM 
For U.S., Canada, and Mexico 
» Field Data integration 
* Demonstration Disks Available 


6105-E Arlington Bivd. 
Falls Church, VA 22044 


PJ Data Services, inc. (703) 534-0034 - (800) 441-0034 


Circle (117) on Fast Fact Card 


(719) 547-3683 
DuPleTUNE DUPLEXERS XLH-250 
‘oatttee i Nl Filter Systems BENDIX / KING 


716-834-2787 Rx Multicoupliers 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


Authorized Service Center 
Repair Services for all your 
communications needs! 


* FREE Estimates * 90-Day Warranty 
¢ Quick Turn-around * FM/AM/SSB/CW 
* Northwest Location 


38 lessons written exclusively for Mobile 
Communications Servicing. $375.00 


SKYLINE RADIO 


Call or write Mobile Training Institute 
for free information: 


P.O. Box 6273 
Lumberton, TX 77714-0278 
k {409) 755-7838 


FLAT FEE 
ENGINEERING SERVICES 
HAAT's, Profiling, Coverage 
Carey, Bullington, Longley-Rice 


Contact: Jim Hart, P.E. 
{303} 795-2813 FAX (303) 347-2652 
Harlech inc. 


PO Box 88 
Littleton, Colorado 80180 


(503) 663-5858 


Plus Parts & Shipping 
On the following i aaa 


“OTHER MODELS—$30/HR Plus Parts & Shipping 
5zgg MULTICOM = + FAST TURNAROUND 
Moore, OK 73160-3316 * FACTORY TRAINED 
405-799-7356 800.880.7356 _* VISA - MASTERCARD - COD 


Repair services 


FLAT RATE 


REGENCY/WILSON 


1714 SW 23rd Street, Loveland, CO 80537 
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CUSHMAN YOU HAD YOUR 
BEEPER FIXED 
NEW PRODUCT 
Model K-30 
10 MHZ Frequency 
Selective Levelmeter 


Model 7125 Service Monitor 


DON’T LET THIS HAPPEN TO YOU! 


TRUST THE EXPERIENCE 
& EXPERTISE OF 
LAZER BEEPERS, INC. 


For all your beeper repair needs 


* Low Flat Rates + LCD's, Crystals, Vibes, 

* Satisfaction Chains & Cases 
Guaranteed * BEEP Plus - The 

* Conversions Extraordinary New 
Repairs Billing Software 


1-800-354-3405 


1GHZ Gen & Rec 
Spectrum Monitor 


New Features 
* Lever Switch Freq Entry 
* Decode DTMF/DCS/CTCSS 


MANUFACTURED BY: 


KNS ELECTRONICS INC. 
2146 BERING DRIVE 
SAN JOSE, CA95131 
PHONE (408) 432-8100 
FAX (408) 432-8359 


ircle (12 t Fact Card 
Circle (119) on Fast Fact Card Sele 06a) on Eee Ee 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.LS.T. TRACEABLE CALIBRATION 
CUSHMAN IFR 
DISTRIBUTOR FOR SALES NEW-USED 


OPTO ELECTRONICS, INC, CALL | 


3610 Dekalb Technology Parkway 
AUTHORIZED 


Suite 110/111 
CUSHMAN SERVICE 


@ 


Atlanta, Georgia 30340 
(404) 451-3264 
Fax: (404) 458-8785 


Kenwood Repairs 
Flat Rate $39.00 + Parts 


Only original parts used! 


TEL: (708) 823-7713 


Beltronics, Inc. _—e 

. : , HICAGO TOWER 
19 Proctor Hill Rd. 
Hollis, N.H. 03049 LEASING CORP, 


COMMUNICATIONS 

TOWER & ANTENNA 

SITES FOR THE 

METROPOLITIAN CHICAGO 
EA 


PO Box 31160 
CHICAGO. IL 60631 


800-3-BELTRON 


STAN STANN 
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LAZER BEEPERS, INC. 


Repair services Publications 


Complete 
Your 
Wireless 
Library 


. With Quantum 


Cellular Radio Handbook 
revised 

This bast seller has rapidly become the 
industry standard reference that explains the 
intricacies of designing, installing and 
operating a worldwide cellular network. 
This third edition includes 52 chapters and 
over 300 illustrations. $185 


Wireless Data Handbook 
This new book includes chapters on the 
technology and applications of two-way, 
wide orea, terrestrial and wireless data 
(including COPD] for corporate managers, 
marketers and engineers. $79 


Paging Technology 
Handbook 

includes practical information about the 
history, theory, technology, network 
structure, applications, and limitations of this 
expanding field. $95 


Mobile Satellite 
Communication Handbook 
A comprehensive overview of history and 
technology, major existing and proposed 
satellite systems, geostationary, LEO's, data 
services, terminal equipment, feet dispatch, 
hardware ond networking. $95 


Get our free 32 page catalog. 
Call Quantum Publishing today! 


{800) 422-9666 
Circle (121) on Fast Fact Card 


LOUDOUN COMMUNICATIONS, INC. 


Communications Systems 
REPAIR DEPOT 


Microprocessor based Mobiles, 
portables, controlheads. 
GE Warranty Processing 


Fast turn-around 


585 Factory Shoals Road 
Austell, GA 30001 


Tower space 


404/948-9566 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035’ 
AMSL, 2635' AAT, Emergency Pow- 
er, Air Conditioning, Overlooking 
Reno, Fallon and the I-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


Tower space 


We've got 
Northern California 


One call gets all the facts on 
how to cover the major popula- 
tion centers from more than 30 
sites...with air conditioning, 
back-up power, remote moni- 
toring, and much more. 


Diasio Communications, INC 


1220 Brickyard Cove Road, Suite 20K) 
Point Richmond, CA 94801 


(510) 236-3700, Fax (510) 236-3799 


Circle (123) on Fast Fact Card 


Communications 
Corporation 


ONT 
THE WORLD 


With over 900 communications sites throughout the east 
coast, AAT controls the heights. And with over 40 years of 
specialization in telecommunications site managing, 
marketing, constructing, leasing and engineering, AAT 


has the experience to provide tip-top performance at a 
down-to-earth price. So why climb alone? AAT will put 


you sbove the competition and on top of the world. 


Now Available 
AUGUSTA, GA- 6 NEW SITES 
INDIANAPOLIS, IN - 10 NEW SITES 
MONTGOMERY, AL - 5 NEW SITES 


PCS & Receive-only 
Sites Available 


A AT Communications 
Corporation 
PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, N.J. 08837 
For more information contact: TE. Smith 
908-417-3993 + Fax: 908-417-4825 
See Us at Wireless '95 
Booth # 1237 
Circle (124) on Fast Fact Card 


We've got you 
covered. 


For superior antenna site coverage along with the Quality and Customer 
Service you expect from an industry leader - choose Motorola, Our 
nationwide network of antenna sites offers you space on thousands of 
premier antenna sites across the country. Contact Motorola Network 


Services Division today for your local and national site needs or to find out 
more about our site planning and management services. 


U.S. Network Services Division, 
Antenna Site Information 
708-538-6333 


MOTOROLA © 


Network Services Division 
1309 E. Algonquin Ra. 
Schaumburg, iL 60196 


® Motorela, 1991, 


A and Motorola are trademarks of Motorola, Inc. 


Circle (122) on Fast Fact Card 


NEED TENANTS?? 


Advertise your sites in the 
NATIONAL COMMUNICATIONS 
SITE DIRECTORY 
Dedicated to advertising antenns sites for lease 


NEED SITES? 


The NCSD contains thousands of prime 


antenna sites, aj) with space for lease 
Just $15 per year, For information call: 
Tel: (908) 462-5964 Fax: (908) 308-4633 


WESTERN WASHINGTON 
Commercial power with generator backup. 
Good security. Year around access. 
Five Sites 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax 206-475-9410 


RF RADIATION MEASUREMENTS 
ANSI/IEEE - 1992 


MTROT 


COMMUNICATIONS GROUP 
1425 GREENWAY DRIVE. SUITE 350 
IRVING. TEXAS 75038 
214/580-1911 « FAX: 214/580-0641 


OVER 
5,000 


TOWERFUL 


COMMUNICATION SITES 


for expanding coverage 


* Cost Elliciont Performance + Competitive Prices 


* Nationwide Sites + Prompt License Fillng 
* PAGING «PCS *SMAVESMA «MOBILE DATA -BROADCAST 


615-775-8079 


P.O. BOX 23387 » CHATTANOOGA, TN 37422 
“One Call and Your 


SIGNAL ONE ©D 


MicroNet ic 


mam Site Management = 


Over 100 sites in inventory 
California, DC, Maryland, 

Massachusetts. New Jersey, New 
York, Pennsylvania and Texas 


Site Development and 
Acquisition 


MicroNet 
Site Management 
2370 York Road, Bldg. B 
Jamison, PA 18929 

(215) 491-7400 
fax (215) 491-0260 


Contact Jim Innes 


40+ choice antenna 
sites in California. 


° Stand-by Power / Air Cond. 
* Continuous Monitoring 
¢ High-Security Access System 
¢ Land available for develop- 
ing your own site at 
Oat Mountain, Chatsworth 


AA Meridian... 
Communications 


Great sites, great service, since 1956. 


Call Rich or Jack Reichler at 


(800) 400-SITE 
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Tower space Tower services 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-998-7222 


TOWER AND EQUIPMENT SPACE 
On St. Thomas with a panoramic 
view of US Virgin Islands. A/C, 
Standby power, telco facilities and 
engineer resident on site. 
AVALON COMMUNICATIONS CORP. 
809+776*8282 fax:809*774*8204 Circle (125) on Fast Fact Card 


Tower Wate 


Tower Monitoring Systems 


+ FAA Reporting and Logging 
{to meet FCC & FAA requirements) 


* Lighting & Security Alarm Equipment 
* Central Station Monitoring 


Dealer Inquiries Weicome 


1-800-475-1780 


d index/hot line 


Company 


AAT Communications Corp. 
Allen Telecom Group 
Andrew Corp. ............ 

The Antenna Farm . 

Astron Corporation ..... 
Automation & Electronics Engr 
Bramco, Inc. . mae 
Cartwright Communications . 
CELWAVE 

Centurion International Inc. - 
Chargeguard Corp. ........... 
Cimarron Technologies 


Communications Associates, Inc. 


Communications Data Services . 
Communication Instruments .... 
Communications Specialists 
Computer Resources Inc. . 
Connect Systems, inc. 
Control Signal Corp. ... 
CPI Communications, Inc. 
Crystronics, Inc. oc 
Cushcraft/Signals Corp. 
Dapa Communications .. 
Datacom Inc. ...........------- 
Diablo Communications, Inc. 
D & L Communications, Inc. 
Doppler Systems, Inc. .......... 
Douglas mnmgtates Fx Software 
Duracom .. 
EDX Engineering... 
El Paso Communications... 
EMR Corp. . 
E Trunk Systems, ‘inc. 
Fourth Dimension 
Frequency Management... 
Gamber Johnson 
Grayson Electronics .. 
Haewa Corporation 
Harger Lightning Protection 
Henry Radio 
Hewlett Packard . 
Hustler, INC, cee 
Hutton Communications 
Hae International 

R Systems, Inc....... 
Interactive Systems Inc, 
JFW Industries, Inc. ...... 
KNS Electronics Inc. . 
Larsen Electronics 
Lazer Beepers, Inc. 
Leathersmith 
Maxon America, Inc. ......... 
McManus Communications . 
Mechem Electronics 
Meridian Communications ... 
Microwave Filter Company Inc. 
Midian Electronics, Inc. ........ 
Midland International LMR 
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FastFact Advertiser FastFact Advertiser 


Number 


.. 800-229-4706 Motorola C&E 

.. 708-349-3300 Motorola GPID. % : 
_. 800-255-6222 Motorola Pager Care Centers .. = : . 407-364-2966 
.. 714-458-7277 Motorola Test Equipment 4 we. 800-235-9590 


.. 205-987-1523 Polaris Industries 
.. 800-545-1349 Polyphaser Corporation .... 

.. 303-989-8000 Power Conversion Products . 
-. 214-437-5320 Pyramid Communications . 

.. 305-566-6949 Quantum Publishing Inc. .. 

.. 800-258-3860 Radio Express, Inc. .... 

.. 716-373-7228 Radio Wholesale 
.. 217-222-0160 RAM Communications Consult. 
.. 510-236-3700 Ramsey Electronics . 


Hotline Company Hotline 


908-417-3993 Modular Communication Systems 818-764-1333 
i . 708-538-6333 
- 800-520-7243 


Mounting Solutions Inc. . sie . 715-355-5667 
MX-COM, Ine. ............. . 800-638-5577 
Natcom Inc. ..... . 800-844-8287 
NEC America Inc. . 214-751-7273 
. 800-854-3906 
. 916-477-8400 
. 703-938-5745 
- 203-928-0377 
. 609-829-4455 
. 201-772-0704 
. 219-936-4221 
. 800-752-3571 
- 800-325-7170 
. 815-459-9100 
. 310-430-5892 
. 415-381-4488 
. 703-830-291 1 
.., 800-53R-ADIO 
908-636-6970 
. 716-924-4560 
. 800-726-9015 
. 303-526-5454 
. 800-227-0376 
. 613-521-7391 
- 415-965-8020 
800-548-2484 
800-25S-HURE 
... 905-727-0165 
.-. 905-727-0165 
. 800-527-1079 
. 601-453-0662 
. 303-344-5486 
. 800-344-2003 
. 714-546-2002 
. 310-532-0397 
. 800-327-8902 
. 503-591-5986 
. 415-968-4400 
. 203-949-8400 
. 913-233-2343 
. 213-256-3000 
. 800-228-0226 
. 402-359-2201 
. 818-442-0782 
.. 800-456-5548 
“B00- USA-MADE 
.--- 800-392-8100 
. 310-268-2464 
. 801-286-6275 
. 800-221-0732 
. 800-458-0479 
. 800-458-0479 
206-820-6363 


Norcomm Corp. ... 
Norton Engineering .... 
Omnicron Electronics . 
Orbacom Systems, Inc. .... 
Pekaar Communication, Inc. 
Prod Inexcseo cides 


RCW Distributing 
Rocky Mountain Comms, Inc. 
Selectone Carporation 
Serviceware Corporation .. 
Setcom Corp. ...............-5 
Sharp Communication 

Shure Brothers, Inc. ... 
Sinclai 


SMC Electro-Mount 
SMR Wor .... 
Softwright .... 

Solar Electric 
Stancil Corporation 
Standard Communications ... 
Summit Communications Inc. 
Survey Technology 
Telewave, Inc. ................ 
Times Microwave Systems 
Towerwatch 
TPL Communications Inc. 
Transcrypt International, Ltd. 
Valmont Industries, Inc. ........ 
Vega. A Mark IV Company 
Versatel Communications .. 
Vocom/RF Corporation .. 
WAVETEK ............... 
West Coast Radio 
Wetec Electronics .. 
W & W Associates 
WirelessWorld Expo '95. 
WirelessWorld Tapes . 

BOON ANG veo ssossssarsmnaaviornasasicancernteis 


_ Your One Stop Pager Shop 


New Pagers 
Refurbished Pagers 
Pager Repair 


Get the best of both worlds with 
Natcom and Kern Pager Repair. 
Our qualified technicians have the 
experience needed to keep your 
pagers on the street and profits in 
your pocket. 


Our sales staff can provide you with 
new pagers or quality refurbished 
pagers with quick delivery. 


Our expectations are 
yours. Call us and 
experience the difference. 


Pager Repair 


834 Foley Street 5422 Carrier Drive, Ste. 205 
Jackson, MS 39202 Orlando, FL 32819 


800-844-5376 800-345-6067 
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TP-3200 $279.95 [cCsi-100 $749.95 | ID-8 $89.95 | 


‘Full Featured ‘SharedRepeaterTone Panel! Vides Moder Sends aiid receives brondonst® (Atomatic Morse! Station Identifier Meats all: 
With: ALE 157/ELCSS/DCS codes. Ih quality.single frame, color video over ANY. ECC ID Requirements: Fully field program= 
‘Desktop or Rack Mount-version: narrow-batid communications channel, table with included keypad: 1.85" 1-12"x:.35" 
Sees es ase ee y PEM Ne oD NG 
| Crt 
{ PRO, Sa : 

| Solas 

lend =o 
| TE-64 $79.95 | 9) | CC-1/CR-1 $49.95 each 


Surface. Mount Component Kits for tepaiting 
SMT circuits °CC-1 forcapacitors/CR-1 for 
PesiStOrs: 


| PE-2P . $54.95 _SD-1000 $59.95 DTD-1 $59.95 PE- 4/PE-15 $99.95 


Two-tone Sequential Encoder: Two-tone Sequential Decoder. Single Function DIME Decoder. Multiple Gall POCSAG (RPG-1) 
Sub-assembly-mounts inside radio Programmable unit provides Provides switch outputs via Paging Encoders. Where direct 
or other enclosure. Multiple call switched outputs from two-tone DIME: 1.25" x 2.0" x .4" control of-local area paging is 
capability. 1.25" x 2.0" x .4" paging calls. 1.25" x 2.0" x 4" desired, 1.78" x 1.03" x .35" 


DCS-23 $59.95 TS-32P $57.95 TS-64 $64.95 SS-32SMP $27.95 $S$-32PA $28.95 
Digital Coded: Squelch Programmable CTCSS Sub-miniature Program- Sub-miniature CTCSS Programmable CTCSS 
Encoder-Decoder. Pro- Encoder-Decoder. Tone mable CTCSS Encader- Encoder. Jumper program: Encoder. Custom tones or 
gtammable ‘to all codes. squelch for any FM trans- Decoder. 1,7" x -78" x25" mable, 53" x 1.0" x 16" audible tones also avail- 
1.36" x 1,18" x .25" ceiver. 1.25"x 2.0" x.4" able. .9"x1.3"x .4" 


The Sky’s The Limit! 


For over 25 years... sky’s the limit in our efforts products. Call for details on 
bringing you tone signalling toward customer satisfaction. __ these and all your tone signal- 
products that are as reliable as Shown are a few of our _ ling needs. A free catalog will 
the day is long. Combine this | most popular tone signalling be mailed upon request. 
with same-day shipping, toll- 


free technical support, and eel COMMUNICATIONS SPECIALISTS, INC. sags 


; 426 WEST TAFT AVENUE © ORANGE, CA 92665-4296 
our no hassle one year war (714) 998-3021 © FAX (714) 974-3420 


VISA 
a { | 
ranty, and you'll realize the Entire U.S.A. (800) 854-0547 * FAX (800) 850-0547 Ss 


‘Outside USA or Canada: Jescom International, 1 Waters Park Dr, #117, San Mateo, CA 94403 USA - Phone (415)574-1421 « FAX (415) 574-5297 - Also in Italy and Spain 
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